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The high-speed silicon-gate CMOS logic family (SN54HC/SN74HC) 
from Texas Instruments 
offers a broad range 
of functions: 
from basic gates and flip-flops 
to bus-compatible 
complex devices. These devices are pin-for-pin 
and functionally 
compatible 
(but not necessarily interchangeable) 
with the corresponding 
devices in the popular 


LSTTL family. Also, many of the metal-gate 
CMOS devices (4000 series) and TTL-voltage-compatible 
functions 


('HCT) are available in the high-speed 
CMOS logic family 
from Texas Instruments. 


The original CMOS devices were used in applications 
where the main concerns were low power consumption, 
wide power supply range, and high noise immunity. 
These requirements 
were satisfied by the metal-gate 
CMOS 
family. 
However, 
metal-gate 
CMOS could not satisfy 
system designs that required high speeds such as those 
imposed 
by microprocessor-based 
applications. 
For such designs, the system 
designers 
used faster families 
(STTL and LSTTL), and thus traded the advantages of CMOS for faster switching 
speeds. With the introduction 
of the high-speed CMOS family, 
Texas Instruments 
now provides the system 
designer with the best of both 
TTL and CMOS; fast switching'speeds 
(comparable 
to LSTTL) and most of the advantages 
of CMOS. 


The drawbacks 
of metal-gate 
CMOS arise because the source and drain areas are diffused 
before the gate is 


defined (Figure 1), and therefore the metal gate needs to overlap the source and drain to allow for misalignment, 
resulting 
in higher gate capacitances. 
Junction 
capacitance 
is increased by the deep diffusions 
required for the 
source and drain. The slow 
switching 
speeds are a result of the combined 
gate and junction 
capacitances. 


New generations of CMOS technology 
(high-speed CMOS or HCMOS) have now evolved through improvements 
in process technology. 
High speeds and low power consumption 
have been made possible by the 3-l'm, 
self- 
aligned poly-silicon-gate 
CMOS process. 
In this process, 
poly-silicon 
gates are deposited 
over the gate oxide 
before the source and drain implants are made (Figure 2). Then the gate itself is used as a mask for the source 
and drain implants. This self-aligning process results in reduced gate capacitance. Junction capacitance, a function 
of the junction 
area, is also minimized 
on a per gate basis through 
shallower 
implants 
and minimal 
sideways 
diffusion. 
The net result is an increase in the switching 
speeds. An added benefit 
of the self-aligning 
feature 
is that it permits smaller channel lengths, 
hence smaller gates and less gate capacitance. 
This corresponds 
to 
higher gate densities 
and further 
reduction 
in power 
consumption. 


Cd 


Designers' 
Information 
(Section 
7) provides 
detailed discussion 
of interchangeability, 
electrostatic 
discharge 
(ESD) protection, 
latch-up 
circuitry, 
design considerations, 
interfacing, 
and other pertinent 
subjects 
regarding 
this family. 


These devices contain 
circuits 
to protect 
the inputs and outputs 
against damage due to high static voltages 
or electrostatic 
fields, 
however, it is advised that precautions be taken to avoid application 
of any voltage higher than maximum-rated 
voltages to these high- 
impedance circuits. 


Unused inputs must always 
be connected 
to an appropriate 
logic 
voltage level, preferably either VCC or ground. 
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These devices contain circuits 
to protect 
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against damage due to high static voltages or electrostatic 
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DESCRIPTIVE 
RATINGS 
AND 
DESCRIPTIVE 
TYPE 
CHARACTERISTICS' 
INFORMATION~ 
TYPE 
CHARACTERISTICS' 
INFORMATION~ 


NUMBER 
TABLE 
PAGE 
PAGE 
NUMBER 
TABLE 
PAGE 
PAGE 


'HCOO 
I 
2-4 
3-3 
'HCT189 
VII 
2-14 
4-15 a 


'HC02 
I 
2-4 
3-5 
'HC190 
IV 
2-10 
3-149 
'HC03 
I 
2-4 
3-7 
'HC191 
IV 
2-10 
3-149 
'HC04 
I 
2-4 
3-9 
'HC192 
IV 
2-10 
3-155 
'HCU04 
IX 
2-16 
3-11 
'HC193 
IV 
2-10 
3-155 
'HC05 
I 
2-4 
3-13 
'HC194 
IV 
2-10 
3-165 
2 
'HC08 
I 
2-4 
3-15 
'HC195 
IV 
2-10 
3-169 
'HC09 
I 
2-4 
3-17 
'HC219 
III 
2-8 
4-11 
0 


'HC10 
I 
2-4 
3-19 
'HCT219 
VII 
2-14 
4-15 
i= 
'HC11 
I 
2-4 
3-21 
'HC221 
IV 
2-10 
5-9 
ex: 
'HC14 
I 
2-4 
3-23 
'HC237 
IV 
2-10 
3-173 
'HC20 
I 
2-4 
3-25 
'HCT237 
VIII 
2-15 
3-177 
~ 
'HC21 
I 
2-4 
3-27 
'HC238 
IV 
2-10 
3-181 
a: 
'HC27 
I 
2-4 
3-29 
'HCT238 
VIII 
2-15 
3-185 
'HC30 
I 
2-4 
3-31 
'HC239 
IV 
2-10 
3-189 
0 


'HC32 
I 
2-4 
3-33 
'HC240 
III 
2-8 
3-191 
U. 


'HC36 
I 
2-4 
3-35 
'HCT240 
VII 
2-14 
3-195 
2 


'HC42 
IV 
2-10 
3-37 
'HC241 
III 
2-8 
3-191 
'HC51 
I 
2-4 
3-39 
'HCT241 
VII 
2-14 
3-195 
...J 


'HC73 
II 
2-6 
4-3 
'HC242 
III 
2-8 
3-201 
ex: 
'HC74 
II 
2-6 
3-41 
'HCT242 
VII 
2-14 
3-203 
'HC75 
II 
2-6 
3-43 
'HC243 
III 
2-8 
3-201 
a: 


'HC76 
II 
2-6 
3-45 
'HCT243 
VII 
2-14 
3-203 
W 


'Hcn 
II 
2-6 
3-47 
'HC244 
III 
2-8 
3-207 
2 


'HC78 
II 
2-6 
4-5 
'HCT244 
VII 
2-14 
3-211 
W 


'HC85 
IV 
2-10 
4-7 
'HC245 
III 
2-8 
3-213 
" 


'HC86 
I 
2-4 
3-49 
'HCT245 
VII 
2-14 
4-19 
'HC107 
II 
2-6 
3-51 
'HC251 
III 
2-8 
3-215 
'HC109 
II 
2-6 
3-55 
'HC253 
III 
2-8 
3-219 
'HCl12 
II 
2-6 
3-59 
'HC257 
III 
2-8 
3-223 
'HC113 
II 
2-6 
3-63 
'HC258 
III 
2-8 
3-223 
'HC114 
II 
2-6 
3-65 
'HC259 
IV 
2-10 
3-227 
'HC123 
IV 
2-10 
5-3 
'HC266 
I 
2-4 
3-231 


'HC125 
III 
2-8 
3-69 
'HC273 
IV 
2-10 
3-233 
'HC126 
III 
2-8 
3-69 
'HC280 
IV 
2-10 
3-237 
'HC132 
I 
2-4 
5-5 
'HC283 
IV 
2-10 
4-21 
'HC133 
I 
2-4 
3-73 
'HC292 
IV 
2-10 
5-11 
'HC137 
IV 
2-10 
3-75 
'HC294 
IV 
2-10 
5-11 
'HCT137 
VIII 
2-15 
3-79 
'HC298 
IV 
2-10 
3-239 
'HC138 
IV 
2-10 
3-83 
'HC299 
III 
2-8 
4-25 
'HCT138 
VIII 
2-15 
3-87 
'HC322 
III 
2-8 
4-31 
'HC139 
IV 
2-10 
3-91 
'HC323 
III 
2-8 
4-37 
'HC147 
IV 
2-10 
3-93 
'HC352 
III 
2-8 
3-243 
'HC148 
IV 
2-10 
3-93 
'HC353 
III 
2-8 
3-247 
'HC151 
III 
2-8 
3-99 
'HC354 
III 
2-8 
4-43 
'HC152 
III 
2-8 
3-103 
'HC356 
III 
2-8 
4-47 
'HC153 
III 
2-8 
3-107 
'HC365 
III 
2-8 
3-251 
'HC154 
IV 
2-10 
4-9 
'HC366 
III 
2-8 
3-251 
'HC157 
III 
2-8 
3-111 
'HC367 
III 
2-8 
3-251 
'HC158 
III 
2-8 
3-111 
'HC368 
III 
2-8 
3-251 
'HC160 
IV 
2-10 
3-115 
'HC373 
III 
2-8 
3-255 
'HC161 
IV 
2-10 
3-115 
'HCT373 
VII 
2-14 
4-51 


'HC162 
IV 
2-10 
3-115 
'HC374 
III 
2-8 
3-259 
'HC163 
IV 
2-10 
3-115 
'HCT374 
VII 
2-14 
4-55 
'HC164 
IV 
2-10 
3-127 
'HC375 
II 
2-6 
4-59 
'HC165 
IV 
2-10 
3-131 
'HC377 
IV 
2-10 
3-263 
'HC166 
IV 
2-10 
3-135 
'HC378 
IV 
2-10 
3-263 
'HC173 
III 
2-8 
3-139 
'HC379 
II 
2-6 
3-263 
'HC174 
IV 
2-10 
3-143 
'HC381 
IV 
2-10 
5-17 
'HC175 
II 
2-6 
3-143 
'HC382 
IV 
2-10 
5-17 
'HC180 
IV 
2-10 
3-147 
'HC386 
I 
2-4 
3-267 
'HC181 
IV 
2-10 
5-53 
'HC390 
IV 
2-10 
3-269 
'HC182 
IV 
2-10 
5-7 
'HC393 
IV 
2-10 
3-269 
'HC189 
III 
2-8 
4-11 
'HC423 
IV 
2-10 
5-21 


tSee 
these pages for absolute maximum 
ratings. recommended 
operating conditions. 
and electrical characteristics. 


tSee 
these 
pages 
for 
description. 
pin 
assignments. 
timing 
requirements. 
and 
switching 
characteristics. 
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NUMBER 
TABLE 
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PAGE 
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'HC490 
IV 
2-10 
3-275 
'HC673 
III 
2-B 
4-97 
'HC533 
III 
2-B 
4-61 
'HC674 
III 
2-8 
4-97 
'HCT533 
VII 
2-14 
4-65 
'HC677 
III 
2-8 
4-103 
'HC534 
III 
2-8 
4-69 
'HC678 
III 
2-8 
4-103 
'HCT534 
VII 
2-14 
4-73 
'HC679 
III 
2-8 
4-109 


C) 
'HC540 
III 
2-8 
4-77 
'HC680 
III 
2-8 
4-109 
'HCT540 
VII 
2-14 
4-81 
'HC682 
IV 
2-10 
4-115 
m 
'HC541 
III 
2-8 
4-77 
'HC684 
IV 
2-10 
4-115 
2 
'HCT541 
VII 
2-14 
4-81 
'HC686 
IV 
2-10 
4-115 
m 
'HC563 
III 
2-8 
3-279 
'HC688 
IV 
2-10 
4-121 
::tI 
'HCT563 
VII 
2-14 
3-283 
'HC690 
2-8 
4-123 


~ 
'HC564 
III 
2-8 
3-287 
'HC691 
2-8 
4-123 


r- 
'HCT564 
VII 
2-14 
3-291 
'HC692 
2-8 
4-123 
'HC573 
III 
2-8 
3-295 
'HC693 
2-8 
4-123 


2 
'HCT573 
VII 
2-14 
3-299 
'HC696 
2-8 
4-131 


'HC574 
III 
2-8 
3-303 
'HC697 
2-8 
4-131 
." 
'HCT574 
VII 
2-14 
3-307 
'HC698 
2-8 
4-131 
0 
'HC589 
III 
2-8 
4-85 
'HC699 
2-8 
4-131 
::tI 
'HC590 
III 
2-8 
4-91 
'HC804 
2-8 
3-381 


~ 


'HC592 
IV 
2-10 
5-23 
'HC805 
2-8 
3-383 
'HC593 
III 
2-8 
5-23 
'HC808 
2-8 
3-385 


~ 
'HC594 
IV 
2-10 
5-27 
'HC832 
I 
2-8 
3-387 


::! 


'HC595 
III 
2-8 
5-29 
'HC881 
IV 
2-10 
5-53 
'HC597 
IV 
2-10 
5-31 
'HC882 
IV 
2-10 
5-59 
0 
'HC598 
III 
2-8 
5-31 
'HC4002 
I 
2-4 
3-389 
2 
'HC604 
III 
2-8 
3-311 
'HC4016 
5-61 


'HC620 
III 
2-8 
3-315 
'HC4017 
IV 
2-10 
4-139 
'HCT620 
VII 
2-14 
4-93 
'HC4020 
IV 
2-10 
3-391 
'HC623 
III 
2-8 
3-315 
'HC4022 
IV 
2-10 
4-143 
'HCT623 
VII 
2-14 
4-93 
'HC4024 
IV 
2-10 
3-395 
'HC630 
III 
2-8 
5-37 
'HC4040 
IV 
2-10 
3-399 


'HC632 
III 
2-8 
5-41 
'HC4049 
5-63 


'HC640 
III 
2-8 
3-319 
'HC4050 
5-63 
'HCT640 
VII 
2-14 
3-325 
'HC4051 
5-65 
'HC643 
III 
2-8 
3-319 
'HC4052 
5-65 
'HCT643 
VII 
2-14 
3-325 
'HC4053 
5-65 
'HC645 
III 
2-8 
3-319 
'HC4060 
IV 
2-10 
3-403 
'HCT645 
VII 
2-14 
3-325 
'HC4061 
I 
2-4 
3-407 
'HC646 
III 
2-8 
3-329 
'HC4075 
I 
2-4 
3-411 
'HCT646 
VII 
2-14 
3-335 
'HC4078A 
I 
2-4 
3-413 
'HC648 
III 
2-8 
3-329 
'HC4316 
5-67 
'HCT648 
VII 
2-14 
3-335 
'HC4511 
IV 
2-10 
5-69 


'HC651 
III 
2-8 
3-341 
'HC4514 
IV 
2-10 
5-71 


'HCT651 
VII 
2-14 
3-347 
'HC4515 
IV 
2-10 
5-71 
'HC652 
III 
2-8 
3-341 
'HC4724 
IV 
2-10 
3-415 
'HCT652 
VII 
2-14 
3-347 
'HC7001 
I 
2-4 
5-75 
'HC658 
III 
2-8 
3-353 
'HC7002 
I 
2-4 
5-77 


'HCT658 
VII 
2-14 
3-361 
'HC7003 
I 
2-4 
5-79 
'HC659 
III 
2-8 
3-353 
'HC7006 
I 
2-4 
5-81 
'HCT659 
VII 
2-14 
3-361 
'HC70n 
IV 
2-10 
4-147 
'HC664 
III 
2-8 
3-367 
'HC7032 
I 
2-4 
5-85 
'HCT664 
VII 
2-14 
3-375 
'HC7074 
II 
2-6 
4-151 
'HC665 
III 
2-8 
3-367 
'HC7266 
I 
2-4 
3-419 
'HCT665 
VII 
2-14 
3-375 
'HC7340 
III 
2-8 
4-157 
'HC670 
III 
2-8 
5-51 
THCT9510 
4-161 


t See these pages for absolute maximum 
ratings, recommended 
operating conditions. 
and electrical characteristics. 
iSee 
these 
pages 
for description, 
pin assignments. 
timing requirements. 
and switching 
characteristics. 
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Circuits 
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Shift 
Registers 
. 
Register Files 
. 
D-Type Flip-Flops 
. 
Latches and Registers 
...............................•. 
Monostable 
Multivibrators 
. 
Bus Drivers and Transceivers 
with 
3-State 
Outputs 
Dual J-K Flip-Flops 
. 


Bus Drivers and Transceivers 
with 
3-State 
Outputs 
and TTL-Compatible 
Inputs 
. 


Asynchronous 
(Ripple-Clock) 
Counters. 
. . . 
. 
. 
Programmable 
Frequency 
DividerslTimers 
. 


Synchronous 
Counters 
. . . . . . . . . . . . . . . . . 
. 
. 
Magnitude 
Comparators, 
Parity Generators/Checkers, 
and Priority 
Encoders 
Address 
Comparators 
. 


Arithmetic 
Circuits 
. . . . . . . . . . . . . . . . . . . . . . . 
. 
. 
Error Detectors/Correctors 
. 
. . . . . . . . 
. 
. 


Data Selectors/Multiplexers 
. 


Decoders/Demultiplexers 
. 
Display Decoders/Drivers. 
. . . . . . . • . . . . . . . . . . 
. 
. 
Analog 
Switches/Multiplexers/Demultiplexers. 
. 
. 
Random Access 
Memories. 
. 
. 
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1-6 
1-6 II 


1-6 
1-7 
1-7 
1-7 
Z 
1-7 
0 
1-8 
~ 
1-8 
<t 
1-8 
~ 
1-9 
CC 
1-9 
0 
1-10 
LL 
1-10 
Z 
1-10 
1-11 
...J 


1-11 
<t 
CC 
1-12 
W 
1-12 
Z 
1-12 
W 
1-12 " 
1-13 
1-13 
1-13 
1-13 
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RATINGS AND 
OUTPUT 
DEVICE 
DESCRIPTIVE 


DESCRIPTION 
CHARACTERISTICS 
INFORMATION 
TYPE 
TYPE 
TABLE 
PAGE 


Totem-pole 
'HC04 
3-9 


I 
2-4 
Hex Inverters 
Open-drain 
'HC05 
3-13 


Totem-pole 
'HC4049 
5-63 


Hex Unbuffered 
Inverters 
Totem-pole 
'HCU04 
IX 
2-16 
3-11 


'HC4050 
- 
- 
5-63 


Hex Buffers 
'HC4061 
3-407 


Totem-pote 
'HCOO 
3-3 
Quad 2·lnput NAND Gates 


Open-drain 
'HC03 
I 
2-4 
3-7 


Totem-Pole 
'HC08 
3-15 
Quad 2-lnput AND Gates 


Open-drain 
'HC09 
3-17 


Hex 2-lnput 
NAND 
Drivers 
'HC804 
3-381 


III 
2-8 


Hex 2-lnput AND Drivers 
'HC808 
3-385 


Triple 3-lnput 
NAND 
Gate.s 
'HC10 
3-19 


Triple 3-lnput 
AND Gates 
'HC11 
3-21 


Dual 4-lnput NAND Gates 


Totem-pote 
'HC20 
3-25 


I 
2-4 


Dual 4-lnput AND Gates 
'HC21 
3-27 


a-Input NAND Gates 
'HC30 
3-31 


13-lnput AND Gates 
'HC133 
3-73 


RATINGS AND 
OUTPUT 
DEVICE 
DESCRIPTIVE 
DESCRIPTION 
CHARACTERISTICS 
TYPE 
TYPE 
INFORMATION 
TABLE 
PAGE 


'HC02 
3-5 
Quad 2-lnput 
NOR Gates 
'HC36 
3-35 


Quad 2-lnput 
OR Gates 
Totem-pole 
'HC32 
3-33 


'HC7266 
I 
2·4 
3-419 


Quad 2-lnput 
Exclusive-NOR 
Gates 


Open-drain 
'HC266 
3-231 


'HC86 
3-49 
Quad 2·lnput 
Exclusive-OR 
Gates 
'HC386 
3-267 


Hex 2-lnput 
NOR Drivers 
'HC805 
3·383 
III 
2-8 


Hex 2-lnput 
OR Drivers 
'HC832 
3-387 


Dual 2-Wide 2-lnput AND-DR-Invert 
Gates 
Totem-pole 
'HC51 
3-39 


Triple 3-lnput NOR Gates 
'HC27 
3-29 


Triple 3-lnput OR Gates 
'HC4075 
I 
2-4 
3-411 


Dual 4-lnput NOR Gates 
'HC4002 
3·389 
a-Input ORINOR Gates 
'HC4078A 
3-413 


RATINGS AND 
DEVICE 
DESCRIPTIVE 
DESCRIPTION 
CHARACTERISTICS 
TYPE 
INFORMATION 


TABLE 
PAGE 


Hex 2-lnput NAND Drivers 
'HC804 
3-381 


Hex 2-lnput AND Drivers 
'HC808 
3-385 
III 
2-8 
Hex 2-lnput NOR Drivers 
'HC805 
3-383 


Hex 2-lnput OR Drivers 
'HC832 
3-387 
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RATINGS 
AND 
OUTPUT 
DEVICE 
DESCRIPTIVE 


DESCRIPTION 
CHARACTERISTICS 
INFORMATION 
TYPE 
TYPE 
TABLE 
PAGE 


Hex Inverters 
'HC14 
3-23 


Totem-pole 
'HC132 
5-5 
Quad 2-lnput 
NAND Gates 
Open-drain 
'HC7003 
5-79 


I 
2-4 


Quad 2-lnput 
AND Gates 
'HC7001 
5-75 


Quad 2-lnput 
NOR Gates 
Totem-pole 
'HC7002 
5-77 


Quad 2-lnput 
OR Gates 
'HC7032 
5-85 


RATINGS 
AND 
DEVICE 
DESCRIPTIVE 


DESCRIPTION 
CHARACTERISTICS 
TYPE 
INFORMATION 


TABLE I PAGE 


Inverter, 
3-/4-lnput 
NAND/NOR Combination 
'HC7006 
I 
I 
2-4 
5-81 
Dual D·Type Flip-Flop, Inverter 2-lnput 
NAND/NOR Combination 
'HC7074 
II 
I 
2-6 
4-151 


RATINGS 
AND 
DEVICE 
DESCRIPTIVE 
DESCRIPTION 
INPUTS 
OUTPUTS 
CHARACTERISTICS 
TYPE 
INFORMATION 


TABLE 
PAGE 


4-Bit Shift Registers with Clear 
J-K/Parallel 
Parallel 
'HC195 
3-169 


4-8it 
Bidirectional 
Shift Registers 
Serial/Parallel 
Parallel 
'HC194 
3-165 
with 
Clear 


Serial/Parallel, 


Clear. Clock Inhibit. 
2 Serial 
'HC165 
3-131 


Shift/load 


8-Bit Shift Registers 
2 Serial, Clear 
Parallel 
'HC164 
IV 
2-10 
3-127 


Serial/Parallel, 


Clear, Clock Inhibit. 
Serial 
'HC166 
3-135 


Shift/Load 


Serial 
'HC597 
5-31 


8-Bit Shift Registers with 
3-5tate 
Parallel 
Serial/Parallel 
'HC598 
5-31 
Input 
Registers 
(Multiplexed 
110) 
III 
2-8 


3-State Serial 
'HC589 
4-85 


Parallel 
'HC594 
IV 
2-10 
5-27 


Serial 


3·State Parallel 
'HC595 
5-29 
84Bit 
Shift Registers with 


'HC299 
4-25 
Output Registers 
3-State Parallel 
Serial/Parallel 
'HC322 
III 
2-8 
4-31 
(Multiplexed 
1/01 


'HC323 
4-37 


3-State Serial, 
'HC673 
4-97 
16-Bit Shift Registers 
Serial 
Parallel 
'HC674 
4-97 


RATINGS 
AND 


DESCRIPTION 
DEVICE 
DESCRIPTIVE 
FEATURES 
CHARACTERISTICS 


TYPE 
TABLE I 
PAGE 


INFORMATION 


4-by-4 
Register Files 
3-State Outputs 
'HC670 
III 
I 
2-8 
5-51 


TEXAS ~ 
INSTRUMENlS 


a 


II 


RATINGS 
AND 


OUTPUT 
DEVICE 
DESCRIPTIVE 
DESCRIPTION 
CHARACTERISTICS 
CONFIGURATION 
TYPE 
INFORMATION 


TABLE 
PAGE 


'HC75 
3-43 


Quad D-type 
Latches 
Complementary 
'HC375 
II 
2-6 
4-59 


Q only 
'HC77 
3-47 


Quad D-type 
Registers 
Q only, 
3-State 
'HC173 
3-139 


'HC373 
3-255 


Q only, 
3-State 
'HC573 
III 
2-8 
3-295 


Octal O-type Latches 
'HC533 
4-65 
6. only, 3-State 
'HC563 
3-279 


'HCT373 
4-51 


Q only, 
3-State 


'HCT573 
3-299 
Octal D-type Latches with TTl-Compatible 
Inputs 
VII 
2-14 


Q only, 
3-State 
'HCT533 
4-61 


'HCT563 
3-283 


'HC4724 
3-415 
a-Bit Addressable 
latches 
Q only 
IV 
2-10 


'HC259 
3-227 


RATINGS 
AND 
DEVICE 
DESCRIPTIVE 
DESCRIPTION 
FEATURES 
CHARACTERISTICS 


TYPE 
INFORMATION 


TA8LE 
PAGE 


Dual Monostable Multivibrators 
'HC221 
5-9 
with Direct Clear. Positive and 


Retriggerable I 


'HC123 
IV 
2-10 
5-3 


Negative Inputs, and 


'HC423 
5-21 
Complementary 
Outputs 
I Will not Trigger from Clear 


RATINGS 
AND 
OUTPUT 
OTHER 
DEVICE 
DESCRIPTIVE 
DESCRIPTION 
CHARACTERISTICS 


CONFIGURATION 
FEATURES 
TYPE 
INFORMATION 


TA8LE 
PAGE 


Dual D-type Flip-Flops with 
Complementary 
Independent 
clocks, 


'HC74 
3-41 


Preset and Clear 
Preset. 
and 
Clear 


Dual D-type Flip-Flops with 
Complementary 
Independent 
clocks. 
'HC7074 
II 
2-6 
4-151 


2-lnput 
NAND/NOR 
Gates 
Preset. and Clear 


Quad D-type Flip-Flops with 
Common Clear 
'HC175 
3-143 


Common 
Clocks 


Complementary 
Output 
Enable 
'HC379 
3-263 


Hex D-type Flip-Flops with 
Common Clear 
'HC174 
3-143 


Common Clocks 
Q only 
Output 
Enable 
'HC378 
3-263 


IV 
2-10 
Common Clear 
'HC273 
3-233 


Q only 
Output 
Enable 
'HC377 
3-263 


Octal D-type Flip-Flops with 
'HC374 
3-259 


Common Clocks 


3-State. 
Q only 
Output control 


'HC574 
3-303 


III 
2-8 


3-State. Q only 


'HC534 
4-69 


Output control 


'HC564 
3-287 


Octal D-type Flip-Flops 


'HCT374 
4-55 


3·State. 
Q only 
Output control 


'HCT574 
3-307 
with 
Common Clocks and 
VII 
2-14 


TTL·Compatible 
Inputs 
3-State. Q only 
'HCT534 
4-73 
Output control 


'HCT564 
3-291 


TEXAS 
~ 
INSTRUMENTS 


RATINGS 
AND 
DEVICE 
DESCRIPTIVE 


DESCRIPTION 
CHARACTERISTICS 


INFORMATION 
TYPE 
TABLE 
PAGE 


'HC73 
4-3 
Dual J·K Flip·Flops with Clear 


'HC107 
3-51 


Dual J-K Flip-Flops with 
Preset 
'HCl13 
3-63 


'HC78 
4-5 
Dual J-K Flip-Flops with 
Preset. Common Clock. and Common Clear 
II 
2-6 


'HCl14 
3-65 


'HC76 
3-45 


Dual J-K Flip-Flops with Preset and Clear 


'HC112 
3-59 


Dual J-K Flip-Flops with 
Preset and' Clear 
'HC109 
3-55 


RATINGS 
AND 


OUTPUT 
CONTROL 
DEVICE 
DESCRIPTIVE 


DESCRIPTION 
CHARACTERISTICS 
INFORMATION 
DATA 
INPUTS 
TYPE 
TABLE 
PAGE 


'HC125 
3-69 


Quad Bus Drivers/Receivers 
True 
Individual 
Enables 
'HC126 
3-69 


Inverting 
Independent 
Enables 
'HC242 
3-201 
Quad Bus Transceivers 


True 
for A and B Buses 
'HC243 
3-201 


True 
'HC365 
3-251 


Common 
Enables 
Inverting 
'HC366 
3-251 


Hex Bus Drivers/Receivers 
3-251 
True 
'HC367 


Inverting 
Symmetrical 
Enables 


'HC368 
3-251 


Symmetrical 
Enables 
'HC240 
3-191 


Inverting 
2 Enables 
'HC540 
4-77 


Octal 
Bus Drivers/Receivers 
Complementary 
Enables 
'HC241 
3-191 


True 
Symmetrical 
Enables 
'HC244 
3-207 


2 Enables 
'HC541 
4-77 


Inverting 
Independent 
Enables 
'HC620 
3-315 


True 
for A and B Buses 
'HC623 
3-315 


III 
2-8 
Inverting 
'HC640 
3-319 


Octal Bus Transceivers 
True and 
Enable and 
'HC643 
3-319 
Inverting 
Direction Control 


'HC645 
3-319 
True 


'HC245 
3-213 


True 
Enable and 
'HC646 
3-329 


Octal Bus Transceivers 
with 
Registers 
Inverting 
Direction Control 
'HC648 
3-329 


Inverting 
Independent 
Enables 
'HC651 
3-341 


True 
for A and B Buses 
'HC652 
3-341 


octat 
Bus Drivers with Registers 
Inverting 
Independent Enables 


'HC7340 
4-157 
for A and B Buses 


True 
Enable and 
'HC659 
3-353 
8-/S-Bit Bus Transceivers with Parity 
Inverting 
Direction Control 
'HC658 
3-353 
Checker/Generator 
True 
Independent Enables 
'HC665 
3-367 


Inverting 
for A and B Buses 
'HC664 
3-367 


TEXAS -1!1 


INSTRUMENTS 


II 


II 


RATINGS 
AND 
DESCRIPTIVE 
OUTPUT 
CONTROL 
DEVICE 
DESCRIPTION 
CHARACTERISTICS 
INFORMATION 
DATA 
INPUTS 
TYPE 
TABLE 
PAGE 


Inverting 
Individual Enables 
'HCT242 
3-203 


Quad Bus Transceivers 
True 
for A and B Buses 
'HCT243 
3-203 


Symmetrical 
Enables 
'HCT240 
3-195 


Inverting 
2 Enables 
'HCT540 
4-81 


Octal Bus Drivers/Receivers 
Complementary 
Enables 
'HCT241 
3-195 


True 
Symmetrical 
Enables 
'HCT244 
3-211 


2 Enables 
'HCT541 
4-81 


Inverting 
Independent 
Enables 
'HCT620 
4-93 


True 
for A and B Buses 
'HCT623 
4-93 


Inverting 
'HCT640 
3-325 


Octal Bus Transceivers 
True and 
Enable and 
'HCT643 
VII 
2-14 
3-325 


Inverting 
Direction Control 


'HCT645 
3-325 


True 


'HCT245 
4-19 


True 
Enable and 
'HCT646 
3-335 


Inverting 
Direction Control 
'HCT648 
3-335 
Octal Bus Transceivers 
with Registers 
Inverting 
Independent 
Enables 
'HCT651 
3-347 


True 
for A and B Buses 
'HCT652 
3-347 


True 
Enable and 
'HCT659 
3-361 


8-/S-Bit 
Bus Transceivers 
with Parity 
Inverting 
Direction Control 
'HCT658 
3-361 


Checker/Generator 
True 
Independent 
Enables 
'HCT665 
3-375 


Inverting 
for A and B Buses 
'HCT664 
3-375 


RATINGS 
AND 


DESCRIPTION 
DEVICE 
DESCRIPTIVE 
FEATURES 
CHARACTERISTICS 
TYPE 
INFORMATION 
TABLE 
PAGE 


7-Bit Binary Counters 
'HC4024 
3-395 


12-Bit Binary Counters 
'HC4040 
3-399 


'HC4020 
3-391 


14-Bit Binary Counters 
On-Chip Oscillator 
'HC4060 
IV 
2-10 
3-403 


Biquinary or BCD 
'HC390 
3-269 


Dual Decade Counters 
Set-to-9 
input 
'HC490 
3-275 


Dual 4-Bit Binary Counters 
'HC393 
3-269 


DEVICE 
RATINGS 
AND 
DESCRIPTIVE 
DESCRIPTION 
FEATURES 
CHARACTERISTICS 
TYPE 
INFORMATION 
TABLE 
I 
PAGE 


Programmable 
Frequency 
Programming 
range 22 to 215 
'HC294 
I 
2-10 


5-11 


Programming 
range 22 to 231 
IV 
Dividers/Digital 
Timers 
'HC292 
5-11 


TEXAS -1!1 
INSTRUMENTS 


RATINGS AND 
DEVICE 
DESCRIPTIVE 


DESCRIPTION 
FEATURES 
CHARACTERISTICS 
TYPE 
INFORMATION 


TABlE 
PAGE 


Async Clear 
'HC160 
3-115 


Decade 
Synchronous 
Load 
IV 
2-10 


Sync Clear 
'HC162 
3-115 


Decade Counters with Output 
Sync Clear 
'HC692 
4-123 


Multiplexed 
3-State 
Outputs 
III 
2-8 


Registers 
Async Clear 
'HC690 
4-123 


Clock Inhibit 
'HC190 
3-149 


Decade Up/Down 
Asynchronous 
Load 
IV 
2-10 
Async Clear 
'HC192 
3-155 


Decade Up/Down 
Counters 
Sync Clear 
'HC698 
4-131 
Multiplexed 
3·State 
Outputs 
III 
2-8 


with Output 
Registers 
Async Clear 
'HC696 
4-131 


'HC4022 
4-143 


Divide-by-B 
Johnson Counter 
Sync Clear 
'HC7022 
4-147 


Divide-by-' 
0 Johnson Counter 
Async Clear 
'HC4017 
IV 
2-10 
4-139 


Async Crear 
'HC161 
3-115 
4-Bit Binary 


Sync Clear 
Synchronous 
load 


'HC163 
3-115 


4-Bit Binary Counters 
Sync Clear 
'HC693 
4-123 
Multiplexed 
3·State 
Outputs 
III 
2-8 


with Output 
Registers 
Async Clear 
'HC691 
4-123 


Clock Inhibit 
'HC191 
3-149 
4·Bit Binary Up/Down 
Asynchronous 
load 
IV 
2-10 
Async Clear 
'HC193 
3-155 


4-Bit Binary Up/Down 
Counters 
Sync Clear 
'HC699 
4-131 
Multiplexed 
3-State 
Outputs 
III 
2-8 


with Output 
Registers 
Async Clear 
'HC697 
4-131 
'HC592 
IV 
2-10 
5-23 
8-Bit Binary with Input Registers 
Sync Clear 
Multiplexed 
3-State 
I/O 
'HC593 
5-23 


8-Bit Binary with Output 
III 
2-8 


Sync Clear 
3-State 
Outputs 
'HC590 
4-91 
Registers 


RATINGS AND 


DESCRIPTION 
FEATURES 
DEVICE 
DESCRIPTIVE 
CHARACTERISTICS 
TYPE 
INFORMATION 
TABLE 
PAGE 


4-Bit Magnitude 
Comparators 
'HC85 
4-7 


'HC682 
4-115 


P=Q. 
P>Q 
Outputs 
'HC684 
4-115 


8-Bit Magnitude 
Comparators 


'HC686 
IV 
2-10 
4-115 


P=Q 
Outputs 


Enable Inputs 
'HC688 
4-121 


9-Bit Odd/Even 
Parity 
Even, Odd Inputs 
'HC180 
3-147 


Generator/Checkers 
'HC280 
3-237 


True Outputs 
'HC659 
III 
2-8 
3-353 


Enable and 
'HCT659 
VII 
2-14 
3-361 


Direction Control 
'HC658 
III 
2-8 
3-353 


8-/9-Bit 
Bus Transceivers 
with 
Inverting Outputs 
'HCT658 
VII 
2-14 
3-361 


Parity Generator/Checkers 


True Outputs 
'HC665 
III 
2-8 
3-367 


Independent 
Enables 
'HCT665 
VII 
2-14 
3-375 


for A and B Buses 
'HC664 
III 
2-8 
3-367 
Inverting Outputs 
'HCT664 
VII 
2-14 
3-375 


8-Une 
to 3-Une 
Priority Encoders 
Enable Inputs and Outputs 
'HC148 
3-93 


10-Une 
Decimal to 4-Une 
IV 
2-10 


BCD Priority Encoders 
'HC147 
3-93 


TEXAS '1!1 


INSTRUMENTS 


a 


• 


RATINGS 
AND 
DEVICE 
DESCRIPTIVE 


DESCRIPTION 
FEATURES 
CHARACTERISTICS 
TYPE 
INFORMATION 


TABLE 
PAGE 


Output 
Enable 
'HC677 
4-103 


16-Bit to 4-Bit Address Comparators 
Latched Output 
'HC678 
4-103 


III 
2-8 
Output 
Enable 
'HC679 
4-109 


12-Bit to 4-Bit Address Comparators 


Latched Output 
'HC680 
4-109 


DEVICE 
RATINGS 
AND 


DESCRIPTIVE 


DESCRIPTION 
TYPE 
CHARACTERISTICS 
INFORMATION 


TABLE 
PAGE 


16 Functions 
'HC181 
5-53 


4-Bit Arithmetic 
Logic Units/Function 
Generators 
8 Functions 
'HC381 
5-17 


16 Functions 
'HC881 
5-53 


4-Bit ALU with Rippie 
Carry 
'HC382 
IV 
2-10 
5-17 


4-Bit Adders 
'HC283 
4-21 


Look-Ahead 
Carry Generators 


16-Bit 
'HC182 
5-7 


32-Bil 
'HC882 
2-59 


16-Bit by 16-Bit MUltiplier/Accumulator 
THCT9510 
4-161 


RATINGS 
AND 
DEVICE 
DESCRIPTIVE 


DESCRIPTION 
CHARACTERISTICS 
TYPE 
TABLE 
I PAGE 


INFORMATION 


16-Bit Parallel Error Detection and Correction 
'HC630 
I 


5-37 


III 
2-8 
32-Bit Parallel Error Detection and Correction 
'HC632 
5-41 


DEVICE 
RATINGS 
AND 


DESCRIPTION 


DESCRIPTIVE 


INPUTS 
OUTPUTS 
CHARACTERISTICS 
TYPE 
INFORMATION 


TABLE 
PAGE 


Inverting 
'HC152 
3-103 


Complementary 
'HC151 
3-99 


Enable 


'HC251 
3-215 
8·Line to l-Line 


Transparent 
Latches, 
Complementary 


'HC354 
4-43 


Enable 
3-5t8te 


Registers. Enable 
'HC356 
4-47 


True, 3-5tate 
'HC253 
3-219 


III 
2-8 
Inverting, 3-8tate 
'HC353 
3-247 
Dual 4-Une to l-line 
Independent 
Enables 
True 
'HC153 
3-107 


Inverting 
'HC352 
3-243 


True 
'HC157 
3-111 


Quad 2-Une to l-Line 
Inverting 
'HC158 
3-111 
Common 
Enable 


True. 3-5tate 
'HC257 
3-223 


Inverting, 3-5tate 
'HC258 
3-223 


Quad 2-Line to l-Line 


with Storage 
True 
'HC298 
IV 
2-10 
3-239 


Octal 2·Line to l-Line 
Input Registers 
True. 3-State 
'HC604 
III 
2-8 
3-311 


TEXAS ~ 
INSTRUMENTS 


RATINGS 
AND 
DEVICE 
DESCRIPTIVE 
DESCRIPTION 
FEATURES 
OUTPUTS 
CHARACTERISTICS 
TYPE 
INFORMATION 


TABLE 
PAGE 


2 Enables 
Inverting 
'HC154 
4-9 


4-Une to 16-Line 
Input latches. 
True 
'HC4514 
5-71 


Output 
Enable 
Inverting 
'HC4515 
5-71 


IV 
2-10 
4-Line to 10-Line 
'HC42 
3-37 


BCD-ta-Decimal 


'HC23B 
3-181 


True 
'HCT238 
VIII 
2·15 
3-185 


3 Enables 
'HC138 
2-10 
IV 
3-83 


Inverting 


'HCT138 
VIII 
2-15 
3-87 
3-Line to a-Line 
'HC237 
IV 
2-10 
3-173 


True 
3 Enables, 
'HCT237 
VIII 
2-15 
3-177 


Address 
latches 
'HC137 
IV 
2-10 
3-75 
Inverting 
'HCT137 
VIII 
2-15 
3-79 


Inverting 
'HC139 
3-91 
Dual 2-Line to 4-Line 
Independent 
Enables 
IV 
2-10 


True 
'HC239 
3-189 


RATINGS 
AND 
DEVICE 
DESCRIPTIVE 


DESCRIPTION 
CHARACTERISTICS 


TYPE 
TABLE 
I 
PAGE 


INFORMATION 


BCD-to-7-Segment 
DecoderslDrivers 
with Input Latches 
'HC4511 
IV 
I 
2-10 
5-69 


RATINGS 
AND 
DEVICE 
DESCRIPTIVE 


DESCRIPTION 
CHARACTERISTICS 
INFORMATION 
TYPE 


TABLE 
PAGE 
I 
'HC4016 
- 
- 
5-61 


Quad Analog Switch/Transmission 
Gate 
I 
Enable, Level Translators 
'HC4316 
- 
- 
5-67 


a-Channel 
Analog Multiplexer/Demultiplexer 
'HC4051 
- 
- 
5-65 


Dual 4-Channel 
Analog Multiplexer/Demultiplexer 
'HC4052 
- 
- 
5-65 


Triple 2-Channel 
Analog Multiplexer/Demultiplexer 
'HC4053 
- 
- 
5-65 


RATINGS 
AND 
DEVICE 
CHARACTERISTICS 
DESCRIPTIVE 
DESCRIPTION 
ORGANIZATION 
FEATURES 
TYPE 
INFORMATION 


TABLE 
PAGE 


'HC189 
III 
2-8 
4-11 
3-5tate 
Inverting Outputs 


'HCT189 
VII 
2-14 
4-15 
64-Bit 
16 x 4 
'HC219 
III 
2-8 
4-11 
3-5tate 
Noninverting Outputs 
'HCT219 
VII 
2-14 
4-15 


TEXAS 
." 
INSTRUMENTS 


a 


I 


PARAMETER 
Cl t 


or 
tpd 
I 
Standard outputs 
50 pF 


tt 
I 
High-current 
outputs t 
50 pF or 150 
pF 


tel 
includes probe and test fixture capacitance. 


t: High-current 
outputs are indicated by the t> in the logic symbol. 


~~~~RO~::~T.•;~~~T 
1el=50pFt 


lOAD 
CIRCUIT 


PARAMETER 
Rl 
Clt. 
S, 
S2 


tPZH 
50 pF 
OPEN 
CLOSED 
'en 
- 
1 kll 
or 
tPZl 
150 pF 
CLOSED 
OPEN 


~ 
OPEN 
CLOSED 
tdis 
1 kll 
50 pF 


tpLZ 
CLOSED 
OPEN 


50 pF 


tpd 
or tt 
- 
or 
OPEN 
OPEN 


150 pF 


TEXAS 
~ 
INSTRUMENTS 


~::~:ENCE 
i50% 
\---- 
::c 


-ioI-----lh-----~~·1 
14--'",----+f 
I 


DATA~' 
90% 
90%7\:'-- 
- - - 
VCC 


INPUT 
50% I 
I :0% 
10% 
I 
I 
_ 10% 
0 V 
~'r 
~'f 


NOTES: 
1. Phase relationships between waveforms 
were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: 
PRR :S 1 MHz, Zout 
••••50 n. tr = 6 ns, tf 
= 6 ns. 
2. For clock inputs, fmax is measured when the input duty cycle is 50%. 


TEXAS ." 
INSTRUMENTS 


II 


II 


_______________ 
.- 
- 
- 
- 
- 
- 
- 
- 
-- 
- Vcc 


INPUT---!50% 
\50% 
OV 


I 
I 
~'PLH-----.j 
If---'PHL~ 


I 
I 
I 
I 
: 
0190% 
I 
90%T\;' - 
-- 
- 
VOH 


I 
50%1 
I 
150% 


I 
'0% 
I 
I 
1 
_'0_% 
_ 


I 
~,/ 
I 
~'f 
VOL 
I4----'PHL--.l 
~'PLH~ 


90%1\;: 
t{190% 
VOH 
I 
50% 
50% 
I 
'0% 
'0% 
~ 
VOL 


'f~---------------+f---*--.- 
,,' 


t tr is not applicable to SN54174HCU' 
devices. 


NOTE 1: Phase relationships between waveforms 
were chosen arbitrarily. All input pulses are supplied by generators having the following 


characteristics: 
PRR ::s:1 MHz. lout"" 
50 O. tr = 6 ns, tf 
= 6 ns. 


~ 


~------------VCC 
OUTPUTCONTROL 
50% 
/50% 
(Low-level enabling) 
1 .•• 
•._1 
OV 


I 
I 


I4---'PZL--+l 
I4----'PLZ~ 
1_:-_- 
-VCC 
I 
~----- 
-VCC 
! 
\50% 
!/ 


I 
.•.. 
-----f~~---- 


14-- 
'PZH----+l 
I 


OUTPUT 
1 


:.V~:,~~~ 
2 
•• 
50% 


OUTPUT 
WAVEFORM' 
(See No'. 
21 


~-----VOH 


~'PHZ~ 
------ 
- 0 V 


NOTES: 
1. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 


characteristics: 
PAR s: MHz, Zout 
"" 50 n, tr 
= 6 os, tf 
= 6 ns. 
2. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output controL 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


TEXAS '1!1 
INSTRUMENTS 


1.3vj 


-ilII-----th 
~ 
~tsu----.t 
I 
I 
I 
DATA~-2-.7-V-------------2-.-7-V"~·,· 
-I -- 
- 
-- 


INPUT 
1.3V 
I 
I 
1.3V 
0.3V 
I 
I 
0.3V 
I 
I 
I 
OV 


J4-+t, 
~tf 


HIGH-LEVEL 
f 
PULSE 
I 
1.3 V 


14 


loll 


\1.3 V 


\~3~----:: 


tw------<~••I 
tw----~-l'~ :: 


NOTES: 
1. Phase relationships between waveforms 
were chosen arbitrarily. All input pulses are supplied by generators having the folloWing 


characteristics: 
PRR :s: 1 MHz. Zout 
- 
50 0, tr = 6 ns, tf 
= 6 ns. 
2. For clock inputs. fmax is measured when the input duty cycle is 50%. 
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II 


INPUT--i,.3V 
\ 
~3~ 
-- 
- 
- 
- 
---:: 


I 
I 


!4----IPLH~ 
I4--IPHL~ 
i 
I 
I 
I 


I 
tf90" 
I 
90%~-- - 
VOH 
I 
'.3~ 
i 
I 
I 
:.3 V 
I 
'0" _ 
I 
I 
I ",.__'_0_" 
_ 


I 
-.l----f4-lr 
I 
~lf 
VOL 


If--IPH 
L--.I 
!4----IPLH-----+I 
90"T\1 
t{190" 
VOH 
I 
UV 
~O~V I 
i •__ 
'_0_" 
-.- 
f- -- 
- 
VOL 


lf~ 
~lr 


~ 


,.------------ 
3V 


OUTPUTCONTROL 
1.3V 
f 


(Low-level 
enabling) 
I •. 
,_I~·~ 
OV 


I 
I 
~IPZL----+l 
__ 
lpLZ-----.. 


I 
I 
: 
I 
_---- 
-VCC 


J 
\,.3 V 
I 
~ 
I 
------- 
•••:------.-'~-- 
- - 
VOL 
___ 
lpZH_ 
I 


: 
II 
=t-00% - 
- 
--- 
VOH 
".3'V 
I 
i'..... 


---------- 
It---lpHZ~ 
------ 
- ° V 


OUTPUT 
WAVEFORM' 
(SeeNole21 


OUTPUT 
WAVEFORM2 
(SeeNole21 


NOTES: 
1. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 


characteristics: 
PAR :s: 1 MHz. Zout """ 50 n, tr = 6 n5, tf 
= 6 n5. 
2. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 
2 is for an output with internal conditions 
such that the output is high except when disabled by the output control. 
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The following 
symbols 
are now 
being 
used 
in function 
tables 
on TI data 
sheets: 


H 
high 
level (steady 
state) 


L 
low 
level (steady 
state) 


JL= 
LJ= 


transition 
from 
low to high 
level 


transition 
from 
high 
to low 
level 


irrelevant 
(any input. 
including 
transitions) 


oil (high-impedance) 
state 
of a 3-state 
output 


the 
level 
of steady-state 
inputs 
at inputs 
A through 
H. respectively 


level of Q before 
the indicated 
steady-state 
input 
conditions 
were 
established 


complement 
of 00 
or level of Q before 
the indicated 
steady-state 
input 
conditions 
were 
established 


level 
of Q before 
the most 
recent 
active 
transition 
indicated 
by I or 1 


one high-level 
pulse 


one 
low-level 
pulse 


each 
output 
changes 
to the complement 
of its previous 
level on each 
active 
transition 
indicated 
by I or I. 


If. in the input 
columns. 
a row contains 
only the symbols 
H. L. and/or 
X. this 
means 
the indicated 
output 
is valid 
whenever 


the input 
configuration 
is achieved 
and regardless 
of the sequence 
in which 
it is achieved. 
The output 
persists 
so long as the 


input 
configuration 
is maintained. 


If. in the input 
columns. 
a row contains. 
H. L. and/or 
X together 
with I and/or I.this 
means 
the output 
is valid whenever 
the 


input 
configuration 
is achieved 
but the transition(s) 
must 
occur 
following 
the achievement 
of the steady-state 
levels. 
If the 


output 
is shown 
as a level (H. L. 00. 
or 601. it persists 
so long as the steady-state 
input 
levels 
and the levels 
that 
terminate 


indicated 
transitions 
are maintained. 
Unless 
otherwise 
indicated. 
input transitions 
in the opposite 
direction 
to those 
shown 


have 
no ellect 
at the 
output. 
(If the 
output 
is shown 
as a pulse. n.. or 1......f. the 
pulse 
follows 
the 
indicated 
input 


transition 
and 
persists 
for an interval 
dependent 
on the circuit.) 
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Among the most complex function tables in this book are those of the shift registers. These embody most of the symbols used 
in any of the function 
tables. plus more. Below is the function 
table of a 4-bit bidirectional 
universal shift register. e.g" type 
SN74HC194. 
II 
INPUTS 
OUTPUTS 
MODE 
SERIAL 
PARALLEL 
°A 
°B 
Oc 
°0 
CLEAR S1SO CLOCK 
LEFT RIGHT 
B 
C 
0 
A 
L 
X 
X 
X 
X 
X 
X 
X 
X 
X 
L 
L 
L 
L 


H 
X 
X 
L 
X 
X 
X 
X 
X 
X 
°AO 
Oeo 
Oeo 
000 
H 
H 
H 
t 
X 
X 
a 
b 
c 
d 
a 
b 
c 
d 


H 
L 
H 
t 
X 
H 
X 
X 
X 
X 
H 
°An 
OBn °Cn 
H 
L 
H 
t 
X 
L 
X 
X 
X 
X 
L 
OAn 
°Bn 
OCn 
H 
H 
L 
t 
H 
X 
X 
X 
X 
X 
OBn 
°Cn 
OOn 
H 


H 
H 
L 
t 
L 
X 
X 
X 
X 
X 
°Bn 
°Cn 
OOn 
L 


H 
L 
L 
X 
X 
X 
X 
X 
X 
X 
GAn 
OBn °Cn 
000 


The first line of the table represents a synchronous clearing of the register and says that if clear is low. all four outputs will be 
reset low regardless of the other inputs. In the following 
lines. clear is inactive (high) and so has no effect. 


The second line shows that so long as the clock input remains low(while 
clear is high). no other input has any effect and the 
outputs maintain 
the levels they assumed before the steady-state combination 
of clear high and clock low was established. 


Since on other lines of the table only the rising transition 
of the clock is shown to be active, the second line implicitly 
shows 
that no further 
change in the outputs will occur while the clock remains high or on the high-to-Iow 
transition 
of the clock. 


The third line of the table represents synchronous 
parallel loading of the register and says that if S1 and sa are both high 
then, without 
regard to the serial input. the data entered atAwili 
be at output 0A. data entered at B will be at 0B, and soforth, 


following 
a low-to-high 
clock transition. 


The fourth and fifth lines representthe 
loading of high- and low-level data, respectively, from the shift-right 
serial input and 
the shifting of previously entered data one bit; data previously at 0A is now at 0B, the previous levels of OB and Oc are now at 
Oc and 00 
respectively, 
and the data previously at 00 is no longer in the register. This entry of serial data and shift takes 
place on the low-to-high 
transition 
of the clock when S1 is low and sa is high and the levels at inputs A through 0 have no 
effect. 


The sixth and seventh lines representthe 
loading of high- and low-level data, respectively, from the shift-left 
serial input and 
the shifting of previously entered data one bit; data previously at 0B is now at OA, the previous levels of Oc and 00 are now at 
0B and OC. respectively. 
and the data previously at 0A is no longer in the register. This entry of serial data and shift takes 
place on the low-to-high 
transition 
of the clock when S1 is high and SO is low and the levels at inputs A through 0 have no 
effect. 


The last line shows that as long as both mode inputs are low, no other input has any effect and, as in the second line, the 
outputs maintain the levels they assumed before the steady-state combination 
of clear high and both mode inputs low was 
established. 


TEXAS 
• 
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GLOSSARY 
SYMBOLS, 
TERMS. AND DEFINITIONS 


These symbols, terms, and definitions are in accordance with those currently agreed upon by the JEDEC 
Council 
of the 
Electronic 
Industries 
Association 
(EIA) for 
use in the 
USA and by the 
International 


Electrotechnical 
Commission (IEC) for international 
use. 


Cpd 
Power dissipation 
capacitance 
Used to determine the no-load dynamic power dissipation 
per logic function 
(see individual circuit 


pages): PD = Cpd VCC2 f+ICC 
VCC· 


fmax 
Maximum 
clock frequency 
The highest rate at which the clock input of a bistable circuit 
can be driven through 
its required 


sequence while 
maintaining 
stable transitions 
of logic level at the output 
with 
input conditions 


established that should cause changes of output 
logic level in accordance with the specification. 


ICC 
Supply current 
The current into' 
the VCC supply terminal of an integrated 
circuit. 


IIH 
High-level input current 
The current into' 
an input when a high-level voltage is applied to that input. 


IlL 
Low-level input current 
The current into' 
an input when a low-level 
voltage is applied to that input. 


IOH 
High-level output current 
The current into' 
an output with input conditions applied that, according to the product specification, 


will establish a high level at the output. 


IOL 
Low-level output 
current 
The current into' 
an output with input conditions applied that, according to the product specification, 


will establish a low level at the output. 


IOZ 
Off-state 
{high-impedance-statel 
output 
current (of a three-state 
output) 
The current flowing 
into' 
an output having three-state 
capability with input conditions 
established 


that, according to the production specification, 
will establish the high-impedance state at the output. 


VIH 
High-level input voltage 
An input voltage within the more positive (less negative) of the two ranges of values used to represent 
the binary variables. 
NOTE: A minimum is specified that is the least-positive 
value of high-level input voltage for which 


operation of the logic element within 
specification 
limits is guaranteed. 


VIL 
Low-level 
input voltage 
An input voltage level"within the less positive (more negative) of the two ranges of values used to 
represent the binary variables. 
NOTE: A minimum is specified that is the most-positive 
value of low-level input voltage for which 


operation of the logic element within 
specification 
limits is guaranteed. 
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GLOSSARY 
SYMBOLS, TERMS, AND DEFINITIONS 


VOH 
II 


VOL 


C) 
m 
VT+ 
:2 
m 
:JJ» 
r- 
VT- 


:2 
"T10 
ta 
:JJs:» 
:::! 
tdis 
0 
:2 


ten 


High-level 
output 
voltage 
The voltage at an output terminal with input conditions applied that, according to product specification, 
will establish 
a high level at the output. 


Low-level 
output 
voltage 
The voltage at an output terminal with input conditions applied that, according to product specification, 
will establish 
a low level at the output. 


Positive-going 
threshold 
level 
The voltage 
level at a transition-operated 
input that causes operation 
of the logic element according 


to specification 
as the input voltage rises from a level below the negative-going threshold voltage, VT -. 


Negative-going 
threshold 
level 


The voltage level at a transition-operated 
input that causes operation 
of the logic element 
according 


to specification 
as the input voltage falls from a level above the positive-going 
threshold voltage, VT +. 


Access 
time 
The time interval between the application 
of a specified input pulse and the availability 
of valid signals 


at an output. 


Disable time (of a three-state 
output) 
The time interval between the specified reference points on the input and output voltage waveforms, 
with the three-state 
output 
changing from either of the defined active levels (high or low) to a high- 
impedance 
(off) state. 
(tdis 
= tpHZ or tPLZ). 


Enable time (of a three-state 
output) 
The time interval between the specified reference points on the input and output voltage waveforms, 
with the three-state 
output changing from a high-impedance 
(off) state to either of the defined active 


levels (high or low). 
(ten = tPZH or tpzLl· 


tf 
Fall time 
The time interval 
between 
two 
reference 
points 
(90% 
and 10% unless otherwise 
specified) 
on a 
waveform 
that 
is changing 
from the defined 
high level to the defined 
low level. 


th 
Hold time 
The time interval during which a signal is retained at a specified input terminal after an active transition 
occurs 
at another 
specified 
input terminal. 


NOTES: 
1. 
The hold time is the actual time interval 
between 
two signal events and is determined 


by the system 
in which 
the digital circuit 
operates. 
A minimum 
value is specified 
that 


is the shortest 
interval 
for which 
correct 
operation 
of the digital circuit 
is guaranteed. 


2. 
The hold time may have a negative 
value in which 
case the minimum 
limit defines the 


longest interval 
(between 
the release of the signal and the active transition) 
for which 


correct 
operation 
of the digital 
circuit 
is guaranteed. 


Propagation 
delay time 


The time between 
the specified 
reference 
points 
on the input and output 
voltage 
waveforms 
with 
the output 
changing 
from one defined level (high or low) to the other defined level. (tpd = tPHL or 
tPLH). 
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tPHL 
Propagation 
delay time, high-to-Iow 
level output 
The time between 
the specified 
reference points on the input and output 
voltage 
waveforms 
with 
the output 
changing 
from the defined high level to the defined low level. 


Disable time (of a three-state 
output) 
from high level 


The time interval between the specified reference points on the input and the output voltage waveforms 
with 
the three-state 
output 
changing 
from the defined high level to a high-impedance 
(off) state. 


Propagation 
delay time, low-to-high-Ievel 
output 


The time between 
the specified 
reference points on the input and output 
voltage 
waveforms 
with 
the output 
changing 
from the defined low level to the defined high level. 


Disable time (of a three-state 
output) 
from low level 
The time interval between the specified reference points on the input and output voltage waveforms 
with the three-state 
output 
changing 
from the defined low level to a high-impedance 
(off) state. 


Enable time (of a three-state 
output) 
to high level 
The time interval between the specified reference points on the input and output voltage waveforms 
with 
the three-state 
output 
changing 
from a high-impedance 
(off) state to the defined high level. 


Enable time (of a three-state 
output) 
to low level 


The time interval between the specified reference points on the input and output voltage waveforms 
with 
the three-state 
output 
changing 
from a high-impedance 
(off) state to the defined 
low level. 


tr 
Rise time 
The time interval 
between 
two 
reference 
points (10% 
and 90% 
unless otherwise 
specified) 
on a 
waveform 
that is changing 
from the defined low level to the defined high level. 


tsr 
Sense recovery 
time 
The time interval needed to switch 
a memory from a write mode to a read mode and to obtain valid 
data signals at the output. 


tsu 
Setup time 
The time interval between the application 
of a signal at a specified input terminal and a subsequent 
active transition 
at another specified 
input terminal. 


NOTES: 
1. 
The setup time is the actual time interval between two signal events and is determined 
by the system 
in which the digital circuit operates. A minimum 
value is specified 
that 
is the shortest 
interval for which correct 
operation 
of the digital circuit 
is guaranteed. 


2. 
The setup time may have a negative value in which case the minimum limit defines the 
longest interval 
(between the active transition 
and the application 
of the other signal) 


for which 
correct 
operation 
of the digital circuit 
is guaranteed. 


tt 
Transition 
time (general) 


The time interval 
between 
two 
reference 
points (10% 
and 90% 
unless otherwise 
specified) 
on a 
waveform 
that is changing from the defined low level to the defined high level (rise time) or from 
the defined high level to the defined low level (fall time). 


tw 
Pulse duration 
(width) 
The time interval between 
specified 
reference points on the leading and trailing edges of the pulse 


waveform. 
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These devices contain circuits to protect the inputs and outputs against damage due to high static voltages or electrostatic fields, however, 
it is advised that precautions be taken to avoid application of any voltage higher than maximum-rated voltages to these high-impedance circuits. 


Unused inputs must always be connected 
to an appropriate 
logic voltage level, preferably either VCC or ground. 
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HIGH-SPEED 
CMOS LOGIC 
TABLE I 


SPECIFICATIONS 
FOR HC SSI CIRCUITS 


Supply voltage 
range, Vcc 
. . . . . . . . 
-0.5 
V to 7 V 
Input diode current, 
IIK(VI < 0 or VI > Vcc) 
. . . 
. . . . . . . • . 
. . . • . . . . . 
± 20 mA 
Output 
diode current, 
10K(VO < 0 or Vo > VCC) 
± 20 mA 
Continuous 
output 
current, 
10 (VO = 0 to VCC) . . 
± 25 mA 
Continuous 
current 
through 
VCC or GND pins. 
. . 
. . . . . . . . . 
± 50 mA 
Lead temperature 
1,6 mm (1/16 
inch) from 
case for 60 seconds: 
FH, FK, or J package 
.... 
300°C 
Lead temperature 
1,6mm (1/16 inch) from case for 10seconds: 
0 orN package 
260°C 


Storage temperature 
range 
. 
-65°C 
to 150 °C 


t Stresses beyond those listed under "absolute 
maximum 
ratings" 
may cause permanent damage to the device. These are stress ratings 
only and functional 
operation of the device at these or any other conditions beyond those indicated under "recommended 
operating 
conditions" 
is not implied. Exposure to absolute-maximum-rat~d 
conditions for extended 
periods may affect device reliability. 


SN54HC' 
SN74HC' 


MIN 
UNIT 


NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
2 
5 
6 
2 
5 
6 
V 


VCC ~ 2 V 
1.5 
1.5 


VIH 
High-level input voltage 
VCC ~ 4.5 V 
3.15 
3.15 
V 


VCC ~ 6 V 
4.2 
4.2 


VCC = 2 V 
0 
0.3 
0 
0.3 


VIL 
Low-level 
input voltage 
VCC = 4.5 V 
0 
0.9 
0 
0.9 
V 


VCC = 6 V 
0 
1.2 
0 
1.2 


VI 
Input voltage 
0 
VCC 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
0 
V,..,.. 
V 


Input transition 
(rise and fall) times 
VCC ~ 2 V 
0 
1000 
0 
1000 


II 
(except 
Schmitt·trigger 
inputs) 
VCC ~ 4.5 V 
0 
500 
0 
500 
ns 


VCC ~ 6 V 
0 
400 
0 
400 


TA 
Operating free·air temperature 
- 55 
125 
-40 
85 
°c 
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TABLE I 
SPECIFICATIONS 
FOR HC SSI CIRCUITS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


TA ~ 25°C 
SN54HC' 
SN74HC' 
PARAMETER 
TEST CONDITIONS 
VCC 
UNIT 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
1.9 1.998 
1.9 
1.9 


VOH 
VI ~ VIH or VIL. 10H ~ 
-20 
_A 
4.5 V 
4.4 
4.499 
4.4 
4.4 


(Totem-pole 
6V 
5.9 5.999 
5.9 
5.9 
V 


outputs) 
VI ~ VIH or VIL, 10H ~ -4 
mA 
4.5 V 
3.98 
4.30 
3.7 
3.84 


VI - VIH or VIL, 10H - 
- 5.2 mA 
6V 
5.48 
5.80 
5.2 
5.34 


10H 
IOpen-drain 
VI ~ VIH or VIL. Vo 
~ Vee 
6V 
0.01 
0.5 
10 
5 
_A 


outputs) 


2V 
0.002 
0.1 
0.1 
0.1 


VI ~ VIH or VIL. 10L ~ 20_A 
4.5 V 
0.001 
0.1 
0.1 
0.1 


VOL 
6V 
0.001 
0.1 
0.1 
O. I 
V 


VI ~ VIH or VIL. 10L ~ 4 mA 
4.5 V 
0.17 
0.26 
0.4 
0.33 


VI - 
VIH or VIL. 10L - 
5.2 mA 
6V 
0.15 
0.26 
0.4 
0.33 


2 V 
0.8 
1.2 
1.5 


VT+ t 
4.5 V 
2 
2.5 
3.15 
V 


6V 
2.5 
3.3 
4.2 


2 V 
0.3 
0.6 
0.8 


VT_ t 
4.5 V 
0.9 
1.6 
2 
V 


6V 
1.2 
2 
2.5 


2V 
0.2 
0.6 
1 


VT+ 
- 
VT_ t 
4.5 V 
0.4 
0.9 
1.4 
V 


6V 
0.5 
1.3 
1.7 


II 
VI - 
0 to Vee 
6V 
±0.1 
± 100 
± 1000 
± 1000 
nA 


Ice 
VI - 
Vee 
or 0, 10 - 
0 
6V 
2 
40 
20 
_A 


el 
2 to 6 V 
3 
10 
10 
10 
pF 


switching characteristics 


See individual 
circuit 
pages. 
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HIGH·SPEED 
CMOS LOGIC 
TABLE II 


SPECIFICATIONS 
FOR HC DUAL AND 


QUAD FLlp·FLOPS AND LATCHES 


02804. 
DECEMBER 
1982 
- 
REVISED 
MARCH 
1984 


-0.5 
V to 7 V 
±20 
mA 


±20 
mA 


±25 
mA 


±50 
mA 
.... 
300°C 


. 
260°C 
-65°Cto150°C 
II 


Supply voltage 
range, VCC 
.. 
Input diode current, 
11K(VI < 0 or VI > VCC) 
Output 
diode current, 
10KIVO < 0 or Vo > VCC) 
,., 
. 


Continuous 
output 
current, 
10 IVO = 0 to VCCI 


Continuous 
current 
through 
VCC or GND pins 
Lead temperature 
1,6 mm 11/16 inch) from case for 60 seconds: 
FH, FK, or J package 
Lead temperature 1,6mm (1/16inch) from case for 10seconds: Dor N package ... 
Storage temperature range 
. . . . . . . . . . . 


t Stresses beyond those listed under "absolute 
maximum ratings" 
may cause permanent damage to the device. These are stress ratings 
only and functional 
operation of the device at these or any other conditions beyond those indicated under "recommended 
operating 
conditions" 
is not implied. Exposure to absolute-maxi mum-rated 
conditions for extended 
periods may affect 
device reliability. 


SN54HC' 
SN74HC' 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


,VCC 
Supply voltage 
2 
5 
6 
2 
5 
6 
v 


VCC = 2 V 
1.5 
1.5 


VIH 
High-level input voltage 
VCC 
= 4.5 V 
3.15 
3.15 
V 


VCC = 6 V 
4.2 
4.2 


VCC = 2 V 
0 
0.3 
0 
0.3 


VIL 
low-level 
input voltage 
VCC = 4.5 V 
0 
0.9 
0 
0.9 
V 


VCC = 6 V 
0 
1.2 
0 
1.2 


VI 
Input voltage 
0 
VCC 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
0 
VCC 
V 


VCC =2V 
0 
1000 
0 
1000 


II 
Input transition (rise and fall) times 
VCC = 4.5 V 
0 
500 
0 
500 
ns 


VCC =6V 
0 
400 
0 
400 


TA 
Operating free·air temperature 
- 55 
125 
-40 
85 
°c 


TEXAS -1!1 


INSTRUMENTS 


TABLE II 
SPECIFICATIONS 
FOR HC DUAL AND QUAD FLlp·FLOPS AND LATCHES 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


TEST CONDITIONS 
TA ~ 25°C 
SN54HC' 
SN74HC' 


PARAMETER 
VCC 
UNIT 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
1.9 
1.998 
1.9 
1.9 


VI ~ VIH or VIL. 10H ~ 
- 20 "A 
4.5 V 
4.4 
4.499 
4.4 
4.4 


VOH 
6V 
5.9 
5.999 
5.9 
5.9 
V 


VI ~ VIH or VIL. 10H ~ -4 
mA 
4.5 V 
3.98 
4.30 
3.7 
3.84 


VI ~ VIH or VIL. 10H ~ - 5.2 mA 
6V 
5.48 
5.80 
5.2 
5.34 


2V 
0.002 
0.1 
0.1 
0.1 


VI ~ VIH or VIL. 10L ~ 20 "A 
4.5 V 
0.001 
0.1 
0.1 
0.1 


VOL 
6V 
0.001 
0.1 
0.1 
0.1 
V 


VI ~ VIH or VIL. 10L ~ 4 mA 
4.5 V 
0.17 
0.26 
0.4 
0.33 


VI = VIH or VIL. 10L = 5.2 mA 
6V 
0.15 
0.26 
0.4 
0.33 


II 
VI - 
0 to Vee 
6V 
±0.1 
± 100 
± 1000 
±1000 
nA 


Ice 
VI ~ Vee 
or O. 10 ~ 0 
6V 
4 
80 
40 
"A 


el 
2 to 6 V 
3 
10 
10 
10 
pF 


switching 
characteristics 


See individual 
circuit 
pages. 


TEXAS • 
INSTRUMENTS 


II 


HIGH·SPEEO 
CMOS LOGIC 


TABLE III 


SPECIFICATIONS 
FOR HC CIRCUITS 


WITH HIGH·CURRENT OUTPUTS 


II 


absolute maximum ratings over operating free-air temperature range t 


Supply voltage 
range, Vcc 
.. 
-0.5 
V to 7 V 
Input diode current, 
IIK(VI < 0 or VI > VCCI 
. . . . . . • . . . . 
± 20 mA 


Output 
diode current, 
10K(VO < 0 or Vo > VCCI 
. . . . . . . . . 
± 20 mA 


Continuous 
output 
current, 
10 (VO = 0 to VCCI 
. . . . . 
± 35 mA 


Continuous 
current 
through 
VCC or GND pins 
± 70 mA 
Lead temperature 
1,6 mm (1/16 
inchl from case for 60 seconds: 
FH, FK, or J package 
.... 
300°C 
Lead temperature 
1,6mm (1/16inch) 
from case for 10seconds: 
D or N package 
260°C 
Storage temperature 
range 
-65°C 
to 150 °C 


t Stresses beyond those listed under "absolute 
maximum ratings" 
may cause permanent damage to the device. These are stress ratings 
only and functional 
operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating 
conditions" 
is not implied. Exposure to absolute-maxi mum-rated conditions 
for extended periods may affect device reliability. 


SN54HC' 
SN74HC' 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
2 
5 
6 
2 
5 
6 
V 


VCC ~ 2 V 
1.5 
1.5 


VIH 
High-level input voltage 
VCC ~ 4.5 V 
3.15 
3.15 
V 


VCC ~ 6 V 
4.2 
4.2 


VCC - 
2 V 
0 
0.3 
0 
0.3 


VIL 
Low-level input voltage 
VCC ~ 4.5 V 
0 
0.9 
0 
0.9 
V 


VCC ~ 6 V 
0 
1.2 
0 
1.2 


VI 
Input voltage 
0 
VCC 
0 
VCC 
V 


Vo 
Output 
voltage 
0 
VCC 
0 
Vr:r: 
V 


VCC - 
2 V 
0 
1000 
0 
1000 
Input transition (rise and falll times 


tt 
VCC ~ 4.5 V 
0 
500 
0 
500 
ns 
(except Schmitt·trigger inputs) 
VCC ~ 6 V 
0 
400 
0 
400 


TA 
Operating free-air temperature 
55 
125 
40 
85 
°c 


TEXAS -1!1 
INSTRUMENTS 


TABLE III 


SPECIFICATIONS 
FOR HC CIRCUITS WITH HIGH-CURRENT OUTPUTS 


electrical characteristics over recommended operating free-air temperature range(unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
TA = 25°C 
SN54HC' 
SN74HC' 


VCC 
UNIT 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
1.9 
1.998 
1.9 
1.9 


VI = VIH or VIL. 10H = 
~20 .A 
4.5 V 
4.4 
4.499 
4.4 
4.4 


6V 
5.9 
5.999 
5.9 
5.9 


VOH 
VI = VIH or VIL. 
V 


IOH = See Notes 1 and 5 


4.5 V 
3.98 
4.30 
3.7 
3.84 


VI - 
VIH or VIL. 
6V 
5.48 
5.80 
5.2 
5.34 
IOH = See Notes 2 and 5 


2V 
0.002 
0.1 
0.1 
0.1 


VI ~ VIH or VIL. 10L ~ 20.A 
4.5 V 
0.001 
0.1 
0.1 
0.1 


6V 
0.001 
0.1 
0.1 
0.1 


VOL 
VI = VIH or VIL. 
V 


VOL = See Notes 3 and 5 


4.5 V 
0.17 
0.26 
0.4 
0.33 


VI - 
VIH or VIL. 
6V 
0.15 
0.26 
0.4 
0.33 
IOL = See Notes 4 and 5 


II 
V1- 
OtoVcc 
6V 
±0.1 
± 100 
± 1000 
± 1000 
nA 


lozt 
Vo ~ Vee or O. VI ~ VIH or VIL 
6V 
±0.01 
±0.5 
±10 
±5 
.A 


lee 
VI - 
Vee 
or O. 10 ~ 0 


.... - 


6V 
. 
8 
160 
80 
.A 
ell 
2 to 6 V 
3 
10 
10 
10 
pF 


• This parameter does not apply to transceiver 
I/O pins. Instead use loz (V1/0= 
0 to Vcc). 
tThis parameter. 
102. the high-impedance-state 
output 
current, 
applies only to three-state 
outputs 
and transceiver 
110 pins. 


tThis 
parameter, el. does not apply to transceiver 
110 ports. 


NOTES: 
1. IOH = 
- 4 mA for standard outputs and - 6 mA for high-current outputs. 
2. IOH = 
- 5.2 mA for standard outputs and - 7.8 mA for high-current outputs. 
3. IOL = 4 mA for standard outputs 
and 6 mA for high-current 
outputs. 
4. IOL = 5.2 mA for standard outputs 
and 7.8 mA for high-current 
outputs. 
5. High-current outputs are indicated by the t> in the logic symbol. All 3-state outputs (indicated by the V in the logic symbol) 


are also high-current 
outputs. 


switching characteristics 


See individual 
circuit 
pages. 


TEXAS ~ 
INSTRUMENTS 


II 


HIGH·SPEED 
CMOS LOGIC 


TABLE IV 


SPECIFICATIONS 
FOR HC MSI CIRCUITS 


absolute maximum ratings over operating free-air temperature 
range t 


Supply 
voltage 
range, Vcc 
-0.5 
V to 7 V 


Input diode current, 
IIK(V, < 0 or VI > VCC) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
± 20 mA 


Output 
diode current, 
10K(VO < 0 or Vo > VCC) 
± 20 mA 


Continuous 
output 
current, 
10 (VO = 0 to VCC) 
. . . . . . . . . . . . . . . .. 
± 25 mA 


Continuous 
current 
through 
VCC or GND pins. 
. . . . 
± 50 mA 


Lead temperature 
1,6 mm (1/16 
inch) from 
case for 60 seconds: 
FH, FK, or J package 
... 
'. 
300DC 


Lead temperature 
1,6 mm (1 /16 inch) from case for 10seconds: 
Dor N package 
. . 
260°C 


Storage temperature 
range 
. . . . . . . . . 
. . --65 
DCto 150 DC 


t Stresses beyond those listed under "absolute 
maximum ratings" 
may cause permanent damage to the device. These are stress ratings 


only and functional 
operation of the device at these or any other conditions beyond those indicated under "recommended 
operating 
conditions" 
is not implied. Exposure to absolute·maximum-rated 
conditions for extended 
periods may affect 
device reliability. 


SN54HC' 
SN74HC' 


UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
2 
5 
6 
2 
5 
6 
V 


VCC - 
2 V 
1.5 
1.5 


VIH 
High-level input voltage 
VCC ~ 4.5 V 
3.15 
3.15 
V 


VCC = 6 V 
4.2 
4.2 


VCC 
2V 
0 
0.3 
0 
0.3 


VIL 
low-level 
input voltage 
VCC = 4.5 V 
0 
0.9 
0 
0.9 
V 


VCC = 6 V 
0 
1.2 
0 
1.2 


VI 
Input voltage 
0 
vCC 
0 
Vcr 
V 
Vo 
Output voltage 
0 
VCC 
0 
VCC 
V 


VCC - 
2 V 
0 
1000 
0 
1000 
Input transition 
(rise and fall) times 
tt 
(except Schmitt-trigger 
inputs) 
VCC ~ 4.5 V 
0 
500 
0 
500 
ns 


VCC = 6 V 
0 
400 
0 
400 


TA 
Operating free-air temperature 
-55 
125 
-40 
85 
·C 


TEXAS 
.• 
INSTRUMENTS 


electrical characteristics over recommended operating tree-air temperature range \Unless omerwlse 
noted) 


PARAMETER 
TEST CONDITIONS 
TA - 
25°C 
SN54HC' 
SN74HC' 


VCC 
UNIT 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
1.9 1.998 
1.9 
1.9 


VI = VIH or VIL. IOH = - 20 "A 
4.5 V 
4.4 4.499 
4.4 
4.4 


VOH 
6V 
5.9 5.999 
5.9 
5.9 
V 


VI = VIH or VIL. 10H = -4 
mA 
4.5 V 
3.98 
4.30 
3.7 
3.84 


VI = VIH or VIL. 10H = - 5.2 mA 
6V 
5.48 
5.80 
5.2 
5.34 


2V 
0.002 
0.1 
0.1 
0.1 


VI = VIH or VIL. 10L = 20 "A 
4.5 V 
0.001 
0.1 
0.1 
0.1 


VOL 
6V 
0.001 
0.1 
0.1 
0.1 
V 


VI - 
VIH or VIL. 10L - 
4 mA 
4.5 V 
0.17 
0.26 
0.4 
0.33 


VI - 
VIH or VIL. 10L - 
5.2 mA 
6V 
0.15 
0.26 
0.4 
0.33 


II 
VI - 
0 to Vee 
6V 
±0.1 
± 100 
± 1000 
±1000 
nA 


1510")t 
VI = Vee 
or O. Vs = 
±Vec 
6V 
±0.1 
±1 
± 1 
"A 
2V 
0.8 
1.2 
1.5 


VT+ ' 
4.5 V 
2 
2.5 
3.15 
V 


6V 
2.5 
3.3 
4.2 


2V 
0.3 
0.6 
0.8 


VT- , 
4.5 V 
0.9 
1.6 
2 
V 


6V 
1.2 
2 
2.5 


2V 
0.2 
0.6 
1 


VT+ 
- Vr- , 
4.5 V 
0.4 
0.9 
1.4 
V 


6V 
0.5 
1.3 
1.7 


Ice 
VI = Vce 
or O. 10 = 0 
6V 
8 
160 
80 
"A 
el 
2 to 6 V 
3 
10 
10 
10 
pF 


tThis parameter, ISloft). is for analog switches only. 
:t:Thesethreshold parameters apply only to Schmitt-trigger 
inputs. 


switching characteristics 


See individual 
circuit 
pages. 


TEXAS ~ 
INSTRUMENTS 


II 


HIGH·SPEED 
CMOS LOGIC 
TABLE V 
SPECIFICATIONS 
FOR HCT SSI CIRCUITS 


absolute maximum ratings over operating free-air temperature ranget 


Supply voltage 
range, Vcc 
.. 
. . . . . . . . . 
-0.5 
V to 7 V 


Input diode current, 
11K(V, < 0 or VI > VCC) 
. . . . . 
. . . . . . . . . . . . . . . . . 
± 20 mA 
Output 
diode current. 
'OK(VO < 0 or Vo > VCC) 
..................•........... 
± 20 mA 
Continuous 
output 
current, 
10 (VO = 0 to VCC) . . 
± 25 mA 
Continuous 
current 
through 
VCC or GND pins. 
. . . . 
± 50 mA 
Lead temperature 
1,6 mm (1/16 
inch) from 
case for 60 seconds: 
FH, FK. or J package 
.... 
300°C 
Lead temperature 
1,6 mm (1/16 inch) from case for 10 seconds: 
D or N package 
260°C 


Storage temperature 
range 
-65 °C to 150°C 


t Stresses beyond those listed under "absolute 
maximum ratings" 
may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other conditions beyond those indicated under "recommended 
operating 
conditions" 
is not implied. Exposure to absolute-maximum· rated conditions 
for extended periods may affect device reliability. 


sN54Hcr 
SN74HCr 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High·level input voltage 
I VCC ~ 4.5 V to 5.5 V 
2 
2 
V 


VIL 
Low-level input voltage 
I VCC ~ 4.5 V to 5.5 V 
0 
0.8 
0 
0.8 
V 


VI 
Input voltage 
0 
VCC 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
0 
VCC 
V 


tt 
Input transition (rise and fall) times 
0 
500 
0 
500 
ns 


TA 
Operating free-air temperature 
-55 
125 
-40 
85 
°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


TEST CONDITIONS 
TA - 
25°C 
SN54HCr 
SN74HCr 
PARAMETER 
VCC 
UNIT 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


VI ~ VIH or VIL. 10H ~ 
- 20 "A 
4.5 V 
4.4 
4.499 
4.4 
4.4 


VOH 
V 
VI ~ VIL. 10H ~ 
-4 
mA 
4.5 V 
3.98 
4.30 
3.7 
3.84 


VI or VIL, 10L - 
20 "A 
4.5 V 
0.001 
0.1 
0.1 
0.1 
VOL 
V 


VI - 
VIH or VIL. 10L - 
4 mA 
4.5 V 
0.17 
0.26 
0.4 
0.33 


II 
VI ~ 0 to VCC 
5.5 V 
±0.1 
± 100 
± 1000 
±1000 
nA 


ICC 
VI - 
VCC or O. 10 - 
0 
5.5 V 
2 
40 
20 
"A 


ll.ICC* 
One input at 0.5 V or 2.4 V. 
5.5 V 
1.4 
2.4 
2.9 
3 
mA 
Other inputs at 0 V or VCC 


CI 
4.5 to 
3 
10 
10 
10 
pF 
5.5 V 


switching characteristics 


See individual 
circuit 
pages. 


TEXAS .• 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 
TABLE VI 


SPECIFICATIONS 
FOR HCT DUAL AND QUAD 
FLlP·FLOPS AND LATCHES 


-0.5Vt07V 
±20 
mA 
±20 
mA 
±25 
mA 
±50 
mA 
300°C 
260°C 


-65°Cto 
150°C 


Supply voltage 
range, VCC 
. 
Input diode current, 
11K(VI < 0 or VI > VCCI 
Output 
diode current, 
10KIVO < 0 or Vo 
> VCC) 


Continuous 
output 
current, 
10 (VO = 0 to VCC) 
. 
Continuous 
current 
through 
VCC or GND pins .. 
Lead temperature 
1,6 mm (1/16 
inchl from 
case for 60 seconds: 
FH, FK, or J package 


Lead temperature 
1,6 mm (1/16 inch) from case for 10 seconds: 
D or N package 
Storage temperature 
range 


t Stresses beyond those listed under "absolute 
maximum ratings" 
may cause permanent damage to the device. These are stress ratings 
only and functional 
operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating 
conditions" 
is not implied. Exposure to absolute-maxi mum-rated conditions 
for extended periods may affect device reliability. 


sN54Hcr 
SN74HCr 


NOM 


UNIT 


MIN 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
I Vee 
~ 4.5 V to 5.5 V 
2 
2 
V 


Vil 
Low-level input voltage 
I VCC ~ 4.5 V to 5.5 V 
0 
0.8 
0 
0.8 
V 


VI 
Input voltage 
0 
Vee 
0 
Vee 
V 


Vo 
Output 
voltage 
0 
Vee 
0 
Vee 
V 


tt 
Input transition 
(rise and fall) times 
0 
500 
0 
500 
ns 


TA 
Operating free~airtemperature 
-55 
125 
-40 
85 
°e 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
VCC 
TA ~ 25°C 
SN54Hcr 
SN74HCr 
UNIT 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


VI = VIH or Vil. 
10H = 
-20.A 
4.5 V 
4.4 4.499 
4.4 
4.4 
VOH 
V 
VI - 
VIH or Vil. 
10H - 
-4 
mA 
4.5 V 
3.98 
4.30 
3.7 
3.84 


VOL 
VI - 
VIH or Vil. 
10H - 
20.A 
4.5 V 
0.001 
0.1 
0.1 
0.1 


VI ~ VIH or Vil. 
10l 
~ 4 mA 
0.17 
V 
4.5 V 
0.26 
0.4 
0.33 


II 
VI ~ 0 to Vee 
5.5 V 
±0.1 
±100 
± 1000 
± 1000 
nA 


Ice 
VI - 
Vee 
or O. 10 - 
0 
5.5 V 
4 
80 
40 
.A 


dice' 
One input at 0.5 V or 2.4 V, 


5.5 V 
1.4 
2.4 
2.9 
Other inputs at 0 V or VCC 
3 
mA 


el 
4.5 to 
3 
10 
10 
10 
pF 


5.5 V 


switching 
characteristics 


See individual 
circuit 
pages. 


TEXAS • 
INSTRUMENTS 


II 


II 


HIGH·SPEED 
CMOS LOGIC 
TABLE VII 


SPECIFICATIONS 
FOR HCT DEVICES 


WITH HIGH·CURRENT OUTPUTS 


02804. 
MARCH 
1984 


absolute maximum ratings over operating free-air temperature ranget 


Supply voltage 
range, Vcc 
. . . . . . . . . . . .. 
-0.5 
V to 7 V 
Input diode current, 
IIK(VI < 0 or VI > VCCI 
. . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . 
± 20 mA 
Output 
diode current, 
10K(Va < 0 or Va > Vccl 
......•....................... 
± 20 mA 
Continuous 
output 
current, 
10 (VO = 0 to VCCI 
. . . . . . . . . . . . . 
. . . . . . . . . . . . . .. 
± 35 mA 
Continuous 
current 
through 
VCC or GND pins. 
. . . . . . . . . . . 
. . . . . . .. 
± 70 mA 
Lead temperature 
1,6 mm (1/16 
inch) from case for 60 seconds: 
FH, FK, or J package 
.... 
300°C 
Lead temperature 
1,6 mm (1/16inch)from 
case for 10seconds: 
D orN package 
260°C 


Storage temperature 
range 
-65 °C to 150°C 


t Stresses beyond those listed under "absolute 
maximum ratings" 
may cause permanent damage to the device. These are stress ratings 


only and functional 
operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating 


conditions" 
is not implied. Exposure to absolute-maxi mum-rated 
conditions 
for extended 
periods may affect device reliability. 


SN54HCT' 
SN74HCT' 


UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
I VCC - 
4.5 V to 5.5 V 
2 
2 
V 


VIL 
Low-level input voltage 
I VCC - 
4.5 V to 5.5 V 
0 
0.8 
0 
0.8 
V 


VI 
Input 
voltage 
0 
VCC 
0 
VCC 
V 


Vo 
Output 
voltage 
0 
VCC 
0 
VCC 
V 


tt 
Input transition 
(rise and fall) times 
0 
500 
0 
500 
ns 


TA 
Operating free-air temperature 
-55 
125 
-40 
85 
°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


TA = 25°C 
SN54HCT' 
SN74HCT' 


PARAMETER 
TEST CONOITIONS 
VCC 
UNIT 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


VI - 
VIH or VIL. 10H - 
- 20 "A 
4.5 V 
4.4 
4.499 
4.4 
4.4 


VOH 
VI - 
VIH or VIL. 
V 
4.5 V 
3.98 
4.30 
3.7 
3.84 
IOH = See Notes 1 and 3 


VI - 
VIH or VIL. 10H - 
20 "A 
4.5 V 
0.001 
0.1 
0.1 
0.1 


VOL 
VI - 
VIH or VIL. 
4.5 V 
0.17 
0.26 
0.4 
0.33 
V 


IOL = See Notes 2 and 3 


II 
VI = OtoVcc 
5.5 V 
±0.1 
±100 
± 1000 
±1000 
nA 


10Z' 
Vo 
- 
VCC or O. VI - 
VIH or VIL 
5.5 V 
±0.01 
±0.5 
±10 
±5 
"A 


ICC 
VI - 
VCC or O. 10 - 
0 
5.5 V 
8 
160 
80 
"A 


AICC! 
One input at 0.5 V or 2.4 V 
5.5 V 
1.4 
2.4 
2.9 
3 
mA 
Other inputs at 0 V or Vee 


CI' 


4.5 to 
3 
10 
10 
10 
pF 
5.5 V 


. This parameter does not apply to transceiver 1/0 pins. Instead use loz (Vllo = 0 to Vcc). 
lThis 
parameter, 
10Z, the high impedance-state 
output 
current, 
applies only for three-state 
outputs 
and transceiver 
I/O pins. 


§This is the increase in supply current for each input that is at one of the specified TTL voltage 
levels rather than 0 V or Vee· 


1This parameter, el, does not apply to transceiver 
I/O ports. 


NOTES: 
1. 10H = -4 mA for standard outputs 
and - 6 mA for high-current 
outputs. 
2. IOL = 4 mA for standard outputs 
and 6 mA for high-current 
outputs. 
3. High-current outputs are indicated by the 
[> 
in the logic symbol. All 3-state outputs (indicated by the 
Q 
in the logic symbol) 


are also high-current 
outputs. 


switching characteristics 


See individual 
circuit 
pages. 


TEXAS ~ 


INSTRUMENTS 


HIGH·SPEEO 
CMOS LOGIC 
TABLE VIII 


SPECIFICATIONS 
FOR HCT MSI CIRCUITS 


-0.5 
V to 7 V 


. . . . . . . . . . . . . . . . . . . . . . . . . .. 
± 20 mA 


. . . . . . . . . . . . . . . .. 
± 20 mA 


......... 
±25mA 
±50 
mA 


.. 
300°C 
260°C 


-65°Cto 
150°C 


Supply 
voltage 
range, VCC 
. 
Input diode current, 
IIK(VI < 0 or VI > VCC) 
Output 
diode current, 
10K(VO < 0 or Vo > VCC) 
Continuous 
output 
current, 
10 (VO 
= 0 to VCC) 
. 
Continuous 
current 
through 
VCC or GND pins 
. 
Lead temperature 
1,6 mm 11/16 inch) from 
case for 60 seconds: 
FH, FK, or J package 
.. 
Lead temperature 
1,6mm 
(1/16inch) 
from case for 10seconds: 
D or N package 
Storage temperature 
range 


t Stresses beyond those listed under "absolute 
maximum ratings" 
may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating 
conditions" 
is not implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 


SN54Hcr 
SN74HCr 


NOM 


UNIT 


MIN 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
v 


VIH 
High-level input voltage 
jVce 
~ 4.5 V to 5.5 V 
2 
2 
V 


VIL 
Low-level input voltage 
IVce 
~ 4.5 V to 5.5 V 
0 
0.8 
0 
0.8 
V 


VI 
Input voltage 
0 
Vee 
0 
Vrr 
V 


Vo 
Output 
voltage 
0 
Vee 
0 
Vrr 
V 


tt 
Input transition (rise and falll times 
0 
500 
0 
500 
ns 


TA 
Operating free-air temperature 
-55 
125 
-40 
85 
'e 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
TA - 
25'C 
SN54HCr 
SN74HCr 
VCC 
UNIT 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


VI ~ VIH or VIL, 10H = 
-20 
pA 
4.5 V 
4.4 
4.499 
4.4 
4.4 


VOH 
V 
VI ~ VIH or VIL, 10H - 
-4 
mA 
4.5 V 
3.98 
4.30 
3.7 
3.84 


VI - 
VIH or VIL, 10H - 
20 pA 
4.5 V 
0.001 
0.1 
0.1 
0.1 
VOL 
~ VIH or VIL, 10L ~ 4 mA 


V 
VI 
4.5 V 
0.17 
0.26 
0.4 
0.33 


II 
VI - 
0 to Vce 
5.5 V 
±0.1 
± 100 
± 1000 
±1000 
nA 


IS(offJ* 
VI - 
VIH or VIL, Vs 
- 
±Vee 
5.5 V 
±0.1 
± 1 
±1 
pA 


Ice 
VI - 
Vce 
or O. 10 - 
0 
5.5 V 
8 
160 
80 
pA 


t>lec§ 


One input at 0.5 V or 2.4 V; 
5.5 V 
1.4 
2.4 
2.9 
3 
mA 


Other inputs at 0 V or VCC 


el 
4.5 to 
3 
10 
10 
10 
pF 
5.5 V 


tThis parameter, IS(off}. is for analog switches only. 
§This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or VCC' 


switching 
characteristics 


See individual 
circuit 
pages. 


TEXAS .• 
INSTRUMENTS 


II 


HIGH·SPEED 
CMOS LOGIC 


TABLE IX 


SPECIFICATIONS 
FOR HCU CIRCUITS 


absolute maximum ratings over operating free-air temperature ranget 


Supply voltage 
range, VCC 
-0.5 
V to 7 V 


Input diode current, 
11K(VI < 0 or VI > VCC) 
± 20 mA 
Output 
diode current, 
10K(VO < 0 or Vo > VCC) 
. . . . . . . . 
± 20 mA 


Continuous 
output 
current, 
10 (VO = 0 to VCC) . . 
± 25 mA 
Continuous 
current 
through 
VCC or GND pins. 
. 
± 50 mA 


Lead temperature 
1,6 mm 11/16 inch) from case for 60 seconds: 
FH, FK, or J package 
. . .. 
3000C 


Lead temperature 
1,6 mm (1/16 inch) from case for 10seconds: 
D or N package 
2600C 
Storage temperature 
range 
-65 °C to 150 °C 


t Stresses beyond those listed under "absolute 
maximum ratings" 
may cause permanent damage to the device. These are stress ratings 
only and functional 
operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating 
conditions" 
is not implied. Exposure to absolute-maximum-rated 
conditions 
for extended periods may affect device reliability. 


SN54HCU' 
SN74HCU' 


UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
2 
5 
6 
2 
5 
6 
V 


VCC ~ 2 V 
1.7 
1.7 


VIH 
High-level input voltage 
VCC ~ 4.5 V 
3.6 
3.6 
V 


VCC ~ 6 V 
4.8 
4.8 


VCC - 
2 V 
0 
0.3 
0 
0.3 


VIL 
Low-level input voltage 
VCC ~ 4.5 V 
0 
0.8 
0 
0.8 
V 


VCC ~ 6 v 
0 
1.1 
0 
1.1 


VI 
Input voltage 
0 
VCC 
0 
VCC 
V 


Vo 
Output 
voltage 
0 
VCC 
0 
VCC 
V 


VCC -2V 
0 
1000 
0 
1000 


tt 
Input transition (rise and falll times 
VCC ~ 4.5 V 
0 
500 
0 
500 
ns 


VCC ~6V 
0 
400 
0 
400 


TA 
Operating free-air temperature 
-55 
125 
-40 
85 
°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
TA = 25°C 
SN54HCU' 
SN74HCU' 


VCC 
UNIT 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
1.8 
1.8 
1.8 


VI = VIH or VIL, 10H ~ 
- 20.A 
4.5 V 
4 
4 
4 


VOH 
6V 
5.5 
5.5 
5.5 
V 


VI = VIH or VIL. 10H = -4mA 
4.5 V 
3.98 
3.7 
3.84 


VI - 
VIH or VIL. 10H - 
- 5.2 mA 
6V 
5.48 
5.2 
5.34 


2V 
0.2 
0.2 
0.2 


VI ~ VIH or VIL. 10L ~ 20.A 
4.5 V 
0.5 
0.5 
0.5 


VOL 
6V 
0.5 
0.5 
0.5 
V 


VI - 
VIH or VIL. 10L - 
4 mA 
4.5 V 
0.26 
0.4 
0.33 


VI - 
VIH or VIL, 10L - 
5.2 mA 
6V 
0.26 
0.4 
0.33 


II 
VI - 
0 to VCC 
6V 
± 100 
± 1000 
± 1000 
nA 


ICC 
VI - 
VCC or O. 10 - 
0 
6V 
2 
40 
20 
.A 


CI 
2 to 6 V 
3 
10 
10 
10 
pF 


switching characteristics 


See individual 
circuit 
pages. 


TEXAS -1!1 
INSTRUMENTS 


I GENERAL INFORMATION 
a 


I RATINGS 
AND 
CHARACTERISTICS 
II 


HCMOS 
DEVICES 
II 


HCMOS 
DEVICES 
- 
ADVANCE 
INFORMATION II 


I HCMOS 
DEVICES 
- 
PRODUCT 
PREVIEWS 
II 


I EXPLANATION 
OF LOGIC SYMBOLS 
II 


DESIGNERS' 
INFORMATION 
• 


I MECHANICAL 
DATA 
II 


I QUALITY 
AND 
RELIABILITY 
II 


These devices contain 
circuits 
to protect 
the inputs 
and outputs 
against damage due to high static voltages 
or electrostatic 
fields, 
however, 
it is advised that precautions be taken to avoid application 
of any voltage higher than maximum-rated 
voltages to these high- 
impedance circuits. 


Unused inputs must always 
be connected 
to an appropriate 
logic 
voltage level, preferably 
either VCC or ground. 
II 


HIGH·SPEED 
CMOS LOGIC 


• 
PackageOptions Include Small Outline (SO)and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 


• 
DependableTexas Instruments Quality 
and Reliability 


These devices contain four independent 2-input NAND 
gates. They perform the Boolean functions Y =A:B 
or Y =A +B in positive logic. 


The SN54HCOOis characterized for operation over the 
full military temperature range of - 55°C to 125°C. 
The SN74HCO<;lis characterized for operation from 
-40°C 
to 85°C. 


INPUTS 
OUTPUT 
A 
B 
y 


H 
H 
L 


L 
X 
H 


X 
L 
H 


logic symbol 


tA 
(1) 
& 


lB 
(21 


2A 
(4) 


2B 
(51 


3A 
(9) 


3B 
(10) 


4A 
(12) 


4B 
(131 


TYPES SN54HCOO. SN74HCOO 


QUADRUPLE 2·INPUT 
POSITIVE·NAND 
GATES 


SN54HCOO... J PACKAGE 


SN74HCOO... J OR N OR D(~ SO) PACKAGE 


(TOP 
VIEW) 


1A 
1 U14 
VCC 


18 
2 
13 
48 


1V 
3 
12 
4A 


2A 
4 
11 
4V 


28 
5 
10 
38 


2V 
6 
9 
3A 


GND 
7 
8 
3V 


maximum ratings. recommended 
operating conditions. 
and electrical characteristics 


See Table I, page 2-4. 


TEXAS "'11 


INSTRUMENTS 


II 


TYPES SN54HCOO. SN74HCOO 
QUADRUPLE 2·INPUTPOSITIVE·NAND 
GATES 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted), CL - 
50 pF (see Note 1) 


FROM 
TO 
, TA = 25°C 
SN54HCOO 
SN74HCOO 
PARAMETER 
vCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
45 
90 
135 
115 


Ipd 
A or B 
Y 
4.5 V 
9 
18 
27 
23 
ns 


6V 
8 
15 
23 
20 


2V 
38 
75 
110 
95 


II 
Y 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


EI 


TEXAS "I!J 
INSTRUMENlS 


HIGH·SPEED 
CMOS LOGIC 


• 
Package Options 
Include 
Small Outline 
(SO) and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


These devices contain four 
independent 2-input 
NOR gates. They perform the Boolean functions 
Y = A + Bar Y = A'S in positive logic. 


The SN54HC02 is characterized for operation over 
the full 
military temperature range of -55°C 
to 
125°C. The SN74HC02 is characterized for opera- 
tion from -40°C to 85°C. 


logic 
syrrbol 


lA 
121 
"I 


18 
131 


2A 
151 


28 
161 


3A 
lal 


38 
191 


4A 
1111 


48 
1121 


TYPES SN54HC02, 
SN74HC02 


QUADRUPLE 2·INPUT 
POSITIVE·NOR 
GATES 


SN54HC02 
... 
J PACKAGE 
SN74HC02 
... J OR N OR 0 (= SO) PACKAGE 
(TOP VIEW) 


14 
VCC 
13 
4Y 


12 
4B 


11 
4A 


10 
3Y 


9 
3B 


8 
3A 


1B 
4 


NC 
5 


2Y 
6 


NC 
7 


2A 
8 


INPUTS 
OUTPUT 


A 
B 
Y 


H 
X 
L 


X 
H 
L 


L 
L 
H 


maximum 
ratings. 
recommended 
operating 
conditions. 
and electrical 
characteristics 


SeeTable I, page2-3. 


II 


TEXAS .• 
INSTRUMENTS 


TYPES SN54HC02. 
SN74HC02 
QUADRUPLE 2·INPUT POSITIVE·NOR GATES 


switching 
characteristics 
over recommended 
operating 
free-air 
temperature 
range (unless otherwise 
noted). 
Cl = 50 pF (see Note 
1) 


FROM 
TO 
TA 
~ 25°C 
SN54HC02 
SN74HC02 


PARAMETER 
(OUTPUT) 
vCC 
UNIT 


(INPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
2V 
45 
90 
135 
115 


Ipd 
A or B 
Y 
4.5V 
9 
18 
27 
23 
ns 
6V 
8 
15 
23 
20 
2V 
38 
75 
110 
95 


II 
Y 
4.5V 
8 
15 
22 
19 
ns 
6V 
6 
13 
19 
16 


II 


TEXAS "!1 
INSTRUMENTS 


HIGH·SPEED 
CMOS tOGIC 


• 
Package Options 
Include 
Small Outline 
(SO) and 


Ceramic 
Chip Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


These devices contain four independent 2-input NAND 
gates. They perform the Boolean functions Y = A-B 
or Y = A+B in positive logic. The open-drain outputs 
require pull-up resistors to perform correctly. 
They 


may 
be connected 
to other 
open-drain 
outputs 
to 


implement 
active-low 
wired-OR 
or active-high 
wired- 
AND functions. 


The SN54HC03 is characterized for operation over the 
full military temperature range of - 55°C to 125°C. 
The SN74HC03 is characterized for operation from 
-40°C 
to 85°C. 


INPUTS 
OUTPUT 


A 
B 
Y 


H 
H 
L 


L 
X 
H 


X 
L 
H 


logic 
symbol 


lA 
(1) 


lB 
(21 


2A 
(41 


2B (51 


3A 
191 


3B (101 


4A (121 


1131 
4B 


TYPES SN54HC03. 
SN74HC03 


QUADRUPLE 2·INPUT POSITIVE·NAND 
GATES 


WITH OPEN·DRAIN OUTPUTS 
02804, 
MARCH 
1984 


SN54HC03 
... J PACKAGE 


SN74HC03 
..• J OR N OR 0(= 
SO) PACKAGE 


(TOP VIEW) 


1V14 


2 
13 


3 
12 


4 
11 


5 
10 
6 
9 
7 
8 


TEXAS '1!1 
INSTRUMENTS 


1Y 
~ 


NC 
5 
2A 
6 


NC 
7 


2B 
8 


18 


17 


16 


15 


14 


9 
10 
11 1213 


maximum 
ratings. 
recommended 
operating 
conditions. 
and 
electrical 
characteristics 


See Table I, page 2-4. 


II 
, 


TYPES SN54HC03. 
SN74HC03 
QUADRUPLE 2·INPUT POSITIVE·NAND 
GATES 
WITH OPEN·DRAIN OUTPUTS 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted\, RL = 1 kfl. CL = 50 pF (see Note 1) 


FROM 
TO 
TA 
~ 25°C 
SN54HC03 
SN74HC03 
PARAMETER 
vCC 
UNIT 
(lNPUTI 
(OUTPUT! 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
60 
105 
155 
131 


tpLH 
4.5 V 
13 
25 
36 
31 


6V 
10 
23 
31 
27 
A or B 
Y 
ns 
2V 
50 
100 
150 
125 


tpHL 
4.5 V 
10 
20 
30 
25 


6V 
8 
17 
25 
21 


2V 
38 
75 
110 
95 


If 
Y 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 
INOTE 1: For load circuit 
and voltage waveforms. 
see page 1·14. 


:I: 
(") 
s:o 
(J) 
CmS 
(") 
m 
(J) 


TEXAS ." 
INSTRUMENTS 


• 
Package Options 
Include Small Outline (SO) and 


Ceramic Chip Carriers 
in Addition 
to Plastic 


and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 


and Reliability 


SN54HC04 
... J PACKAGE 


5N74HC04 
..• J OR N OR O(~ 
SO) PACKAGE 
(TOP VIEW) 


lA 
lV14 
VCC 
lY 
2 
13 
6A 
2A 
3 
12 
6Y 
2Y 
4 
11 
5A 
3A 
5 
10 
5Y 
3Y 
6 
9 
4A 


GND 
7 
8 
4Y 


description 


These devices contain six independent inverters. 
They perform 
the Boolean function 
Y = A. 


The SN54HC04 
is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 


-55°C 
to 
125°C. 
The 
SN74HC04 
is 


characterized 
for 
operation 
from 
- 40°C 
to 


85°C. 


5N54HC04 
... 
FH OR FK PACKAGE 


(TOP VIEW) 


U 
> <l: U 
U<l: 
.-..... 
z>tO 
FUNCTION TABLE 


leach inverter) 


INPUT 
OUTPUT 


A 
Y 


H 
L 


L 
H 


2A 
4 


NC 
5 


2Y 
6 


NC 
7 


3A 
8 


logic 
symbol 


lA 
111 


2A 
131 


3A 
151 


4A 
191 


5A 
1111 


6A 
1131 


maximum 
ratings. 
recommended 
operating 
conditions. 
and electrical 
characteristics 


See Table I, page 2-4. 


switching 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted), 
CL = 50 
pF (see Note 
1) 


FROM 
TO 
TA = 25°C 
SN54HC04 
SN74HC04 
PARAMETER 
VCC 
UNIT 
(INPUT) 
10UTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
45 
95 
145 
120 


Ipd 
A 
Y 
4.5 V 
9 
19 
29 
24 
ns 


6V 
8 
16 
25 
20 


2V 
38 
75 
110 
95 


II 
Y 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS '1!1 
INSTRUMENTS 


II 


I 


HIGH·SPEED 
CMOS LOGIC 


TYPES SN54HCU04. 
SN74HCU04 


HEX INVERTERS 


• 
PackageOptions Include SmallOutline (SO)and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 


• 
Unbuffered Outputs 


• 
DependableTexasInstruments Quality and 
Reliability 


5N54HCU04 
... 
J PACKAGE 


5N74HCU04 
... 
J OR N OR D (= SO) PACKAGE 


(TOP VIEW) 


1 U14 


2 
13 


3 
12 


4 
11 


5 
10 
6 
9 


7 
8 


tA 
ty 


2A 
2Y 
3A 
3Y 
GND 
description 


These devices contain six independent inverters. 
They perform 
the Boolean function 
Y =A. 


The SN54HCU04 
is characterized 
for operation 


over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The 
SN74HCU04 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


INPUT 
OUTPUT 


A 
Y 


H 
L 


L 
H 


2A 
4 


NC 
5 


2Y 
6 


NC 
7 


3A 
8 
logic symbol 


lA 
111 


2A 
(31 


3A 
(51 


4A 
(9) 


SA 
(111 


6A 
(131 


maximum ratings, recommended operating conditions, 
and electrical characteristics 


See Table IX, page 2-16. 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), CL - 
50 pF (see Note 1) 


FROM 
TO 
TA ~ 25°C 
SN54HCU04 
SN74HCU04 
PARAMETER 
vCC 
UNIT 
IINPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2 V 
40 
80 
120 
100 


tpd 
A 
Y 
4.5 V 
8 
16 
24 
20 
ns 


6V 
7 
14 
20 
17 


2V 
38 
75 
110 
95 


tt 
Y 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS -Ij} 


INSTRUMENTS 


II 


• 
Package 
Options 
Include 
Small Outline 
(SO) and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


SNS4HCOS 
... 
J PACKAGE 
SN74HCOS 
... 
J OR N OR 0 (= SO) PACKAGE 
(TOP VIEW) 


lA 
1 U14 
VCC 
lY 
2 
13 
6A. 


2A 
3 
12 
6Y 
2Y 
4 
11 
SA 
3A 
5 
10 
5Y 
3Y 
6 
9 
4A 
GND 
7 
8 
4Y 


These devices contain six independent 
inverters. 


They perform the Boolean function 
Y 
= A. The 
open-drain 
outputs 
require 
pull-up 
resistors 
to 
perform 
correctly. 
They 
may be connected 
to 
other 
open-drain 
outputs 
to implement 
active- 
low 
wired-OR 
or 
active-high 
wired-AND 
functions. 


The SN54HC05 
is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 
- 55 DC 
to 
125 DC. 
The 
SN74HC05 
is 


characterized 
for 
operation 
from 
- 40 DC to 
85DC. 


2A 
6Y 
NC 
NC 
2Y 
5A 
NC 
NC 
3A 
5Y 


INPUT 
OUTPUT 


A 
Y 


H 
L 


L 
H 


(11 


131 


(51 


(9) 


SA 
(111 


6A 
(131 


maximum 
ratings. 
recommended 
operating 
conditions. 
and 
electrical 
characteristics 


See Table 
I, page 2-4. 


TEXAS '1!1 
INSTRUMENlS 


II 


II 


TYPES SN54HC05, 
SN74HC05 
HEX INVERTERS WITH OPEN·DRAIN OUTPUTS 


switching 
characteristics 
over recommended 
operating free-air temperature 
range (unless otherwise 


noted), 
CL = 50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC05 
SN74HC05 
PARAMETER 
vcc 
UNIT 
(INPUT) 
(OUTPUTI 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
60 
115 
175 
145 


tpLH 
A 
Y 
4.5 V 
13 
23 
35 
29 
ns 


6V 
10 
20 
30 
25 


2V 
45 
85 
130 
105 


tpHL 
A 
Y 
4.5 V 
9 
17 
26 
21 
ns 


6V 
8 
14 
22 
18 


2V 
38 
75 
110 
95 


tf 
Y 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS ." 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC08. 
SN74HC08 
QUADRUPLE 2·INPUT POSITIVE·AND 
GATES 


• 
PackageOptions Include Small Outline (SO)and 
CeramicChip Carriers in Addition to Plastic 
and CeramicDIPs 


• 
DependableTexasInstruments Quality 
and Reliability 


5N54HC08 
... J PACKAGE 
5N74HC08 
... J OR NOR 
0 (= 50) 
PACKAGE 


(TOPVIEWl.. 


1A 
1 U,4 
VCC 


1 B 
2 
13 
4B 


1Y 
3 
12 
4A 


2A 
4 
11 
4Y 


2B 
5 
10 
3B 


2Y 
6 
9 
3A 


GND 
7 
8 
3Y 


description 


These devices contain four independent 2-input AND 
gates. They perform the Boolean functions Y = A·B 
or Y=A+B 
in positive logic. 


The SN54HCOBis characterizedfor operationover the 
full military temperature range of - 55°C to 125°C. 
The SN74HC08 is characterized for operation from 
-40°C 
to 85°C. 


logic symbol 


lA 
111 
.. 
(3) 1Y 


18 
121 


2A 
141 


151 
(6) 2Y 


28 


3A 
191 


1101 
(81 3Y 


38 


4A 
1121 


113) 


111l4y 
48 


3 
2 
1 
2019 


1Y 
4 
18 


NC 
5 
17 


2A 
6 
16 


NC 
7 
15 


2B 
8 
14 


9 
1011 
1213 


FUNCTION TABLE 


leach 
gate) 


INPUTS 
OUTPUT 


A 
B 
Y 


H 
H 
H 


L 
X 
L 


X 
L 
L 


maximum ratings, recommended operating conditions, 
and electrical characteristics 


See Table I, page 2-4. 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), CL - 
50 pF (see Note 1) 


FROM 
TO 
TA 
- 
25°C 
SN54HC08 
SN74HC08 
PARAMETER 
vCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
50 
100 
150 
125 


tpd 
A or B 
Y 
4.5 V 
10 
20 
30 
25 
ns 


6V 
8 
17 
25 
21 


2V 
38 
75 
110 
95 


11 
Y 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS -IJ1 
INSTRUMENTS 


II 


II 


HIGH·SPEED 
CMOS LOGIC 


• 
Package Options 
Include 
Small Outline 
(SO) and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


These 
devices 
contain 
four independent 
2-input 
AND 


gates. They perform the Boolean functions Y = A·B 


or Y = A +B in positive 
logic. The open-drain 
outputs 
require pull-up resistors to perform correctly. They 
may be connected to other open-drain outputs to 


implement 
active~low wired-OR 
or active-high 
wired- 
AND functions. 


The SN54HC09 is characterizedfor operation over the 
full military temperature range of - 55°C to 125°C. 
The SN74HC09 is characterized for operation from 
-40°C 
to B5°C. 


INPUTS 
OUTPUT 


A 
B 
y 


H 
H 
L 


L 
X 
H 


X 
L 
H 


logic 
symbol 


1A 
01 
& 


(Zl 
Q 
(3) 
1Y 


18 


2A 
(41 


151 
1612y 


Z8 


3A 
(91 


(101 
18) 3Y 


38 


4A 
(1Z) 


(131 
11114y 


48 


TYPES SN54HC09, 
SN74HCD9 


QUADRUPLE 2·INPUT POSITIVE·AND GATES 


WITH OPEN·DRAIN OUTPUTS 


02804, 
MARCH 
1984 


SN54HC09 
... 
J PACKAGE 
5N74HC09 
... 
J OR N OR D(~ 
SO) PACKAGE 
(TOP VIEW) 


1A 
1 
U14 
VCC 
1B 
2 
13 
4B 
1Y 
3 
12 
4A 
2A 
4 
11 
4Y 
2B 
5 
10 
3B 
2Y 
6 
9 
3A 
GND 
7 
8 
3Y 


5N54HC09 
... 
FH OR FK PACKAGE 


(TOP VIEW) 


maximum 
ratings. 
recommended 
operating 
conditions. 
and 
electrical 
characteristics 


See Table I, page 2-4. 


TEXAS '1!1 


INSTRUMENTS 


II 


TYPES SN54HC09. 
SN74HC09 


QUADRUPLE 2·INPUT POSITIVE·AND GATES WITH OPEN·DRAIN OUTPUTS 


switching 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless otherwise 
noted), 
RL = 1 kO, CL = 50 pF (see Note 1) 


FROM 
TO 
TA 
~ 25°C 
SN54HC09 
SN74HC09 
PARAMETER 
vCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
60 
105 
155 
131 


tpLH 
A or B 
Y 
4.5 Y 
13 
25 
36 
31 
ns 


6Y 
10 
23 
31 
27 


2Y 
50 
100 
150 
125 


tpHL 
A or B 
Y 
4.5 Y 
10 
20 
30 
25 
ns 


6Y 
8 
17 
25 
21 


2Y 
38 
75 
110 
95 


tf 
Y 
4.5 Y 
8 
15 
22 
19 
ns 


6Y 
6 
13 
19 
16 
II 
NOTE 1: For load circuit 
and voltage waveforms. 
see page 1-14. 


::I: 
(") 
s:o 
enc 
m:s 
(") 
m 
en 


TEXAS 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC10. 
SN74HC10 


TRIPLE 3·INPUT POSITIVE·NAND GATES 


• 
PackageOptions Include Small Outline (SO)and 
CeramicChip Carriers in Addition to Plastic 
and CeramicDIPs 


• 
DependableTexasInstruments Quality 
and Reliability 


SN54HC10 
... 
J PACKAGE 
SN74HC10 
... 
J OR N OR 0 (~ 
SO) PACKAGE 


(TOPVIEWj 


1 U14 
VCC 
2 
13 
1C 


3 
12 
1Y 


4 
11 
3C 


5 
10 
3B 


6 
9 
3A 


7 
8 
3Y 
These devices contain three independent 3-input 
NAND gates. They perform the Boolean functions 
Y=A.B.C 
or Y=A+B+C 
in positive logic. 


The SN54HC10 is characterized for operation over 
the full 
military temperature range of -55°C 
to 
125°C. The SN74HC10 is characterized for opera- 
tion from -40°C to 85°C. 


SN54HC10 
... 
FH OR FK PACKAGE 


(TOP VIEW) 
u 
'" ~ u uu 
z>- 


2 
1 2019 


2A 
4 
18 
1Y 


NC 
5 
17 
NC 


2B 
6 
16 
3C 


NC 
7 
15 
NC 


2C 
8 
14 
3B 


9 
10111213 


logic symbol 


lA 
1'1 
& 


'B 
121 
,c 
(131 


2A 
131 


2B 
141 


2C 
(51 


3A 
191 


3B 
1101 


3C 
1111 


INPUTS 
OUTPUT 


A 
8 
C 
Y 


H 
H 
H 
L 


L 
X 
X 
H 


X 
L 
X 
H 


X 
X 
L 
H 


maximum ratings, recommended operating conditions, 
and electrical characteristics 


See Table I, page 2-4. 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), CL = 50 pF (see Note 1) 


PARAMETER 
FROM 
TO 
TA 
- 
25°C 
SN54HC10 
SN74HC1O 
VCC 
UNIT 
(INPUT) 
(OUTPUTI 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
35 
95 
145 
120 


Ipd 
A, S, or C 
Y 
4.5 V 
10 
19 
29 
24 
ns 


6V 
9 
16 
25 
20 


2V 
23 
75 
110 
95 


II 
Y 
4.5 V 
6 
15 
22 
19 
ns 


6V 
5 
13 
19 
16 


TEXAS l!1 
INSTRUMENTS 


II 


HIGH·SPEED 
CMOS LOGIC 


TYPES SN54HCll. 
SN74HCll 


TRIPLE 3·INPUT POSITIVE·AND 
GATES 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers 
in Addition 
to Plastic 


and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


SN54HC11 
... 
J PACKAGE 


SN74HC11 
... J OR N OR 0 (= SO) PACKAGE 
(TOPVIEWj 


lU14 


2 
13 


3 
12 


11 


10 


9 


8 


description 


These devices contain three independent 3-input AND 
gates. They perform the Booleanfunctions Y=A·B·C 
or Y=A+B+C 
in positive logic. 


The SN54HC11 is characterizedfor operation over the 
full military temperature range of - 55°C to 125°C. 
The SN74HC11 is characterized for operation from 
-40°C 
to B5°C. 


SN54HC11 
... 
FH OR FK PACKAGE 


(TOPVIEWj 
u 


m«UUU 
-2>- 


3 
2 
1 2019 
logic symbol 


lA 
(11 
& 


1. 
(21 


lC 
(131 


2A 
131 


2. 
(41 


2C 
(51 


3A 
(91 


3. 
(lO) 


3C 
(11) 


2A 
4 
18 
1Y 


NC 
5 
17 
NC 
2B 
6 
16 
3C 
NC 
7 
15 
NC 
2C 
8 
14 
3B 


10"'213 
>-ou>-..: 
NZZMC"') 
l? 


NC - 
No internal 
connection 


INPUTS 
OUTPUT 


A 
8 
C 
y 


H 
H 
H 
H 


L 
X 
X 
L 


X 
L 
X 
L 


X 
X 
L 
L 


maximum 
ratings, 
recommended 
operating 
conditions, 
and 
electrical 
characteristics 


See Table I, page 2-4. 


switching 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted), 
CL 
- 
50 
pF (see Note 
1) 


FROM 
TO 
TA ~ 25°C 
SN54HC11 
SN74HC11 


PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
35 
100 
150 
125 


Ipd 
A. B. or C 
y 
4.5 V 
10 
20 
30 
25 
ns 


6V 
B 
17 
25 
21 


2V 
25 
75 
110 
95 


" 
Y 
4.5 V 
7 
15 
22 
19 
ns 


6V 
5 
13 
19 
16 


TEXAS .• 
INSTRUMENTS 


II 


II 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC14. 
SN74HC14 


HEX SCHMITT-TRIGGER 
INVERTERS 


• 
PackageOptions Include Small Outline (SO)and 
CeramicChip Carriers in Addition to Plastic 
and Ceramic DIPs 


• 
DependableTexasInstruments Quality 
and Reliability 


SN54HC14 
... 
J PACKAGE 
SN74HC14 
... J OR N OR 0 (= SO) PACKAGE 


(TOP VIEW) 


lA 
1 U14 
VCC 


lY 
2 
13 
6A 


2A 
3 
12 
6Y 


2Y 
4 
11 
5A 


3A 
5 
10 
5Y 


3Y 
6 
9 
4A 


GND 
7 
8 
4Y 
These 
Schmitt-trigger 
devices 
contain 
six independent 


inverters. They perform the Boolean function Y =A. 


The 5N54HC14 
is characterizedfor operation over the 
full military temperature range of - 55°C 
to 125°C. 


The SN74HC14 
is characterized for operation from 


-40°C 
to 85°C. 


FUNCTION 
TABLE 


(each inverter) 


INPUT 
OUTPUT 


A 
y 


H 
L 


L 
H 


logic symbol 


lA 
111 
.If 


2A 
131 


3A 
151 


4A 
191 


5A 
1111 


6A 
113) 


maximum ratings, recommended operating conditions, 
and electrical characteristics 


See Table I, page 2-4. 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), CL - 
50 pF (see Note 1) 


FROM 
TO 
TA 
~ 25°C 
SN54HC'4 
SN74HC'4 
PARAMETER 
vcc 
UNIT 
(INPUT) 
IOUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
55 
125 
190 
155 


Ipd 
A 
Y 
4.5 V 
12 
25 
38 
31 
ns 


6V 
11 
21 
32 
26 


2V 
38 
75 
110 
95 


II 
Y 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS ~ 
INSTRUMENTS 


II 


II 


HIGH-SPEED 
CMOS LOGIC 


TYPES SN54HC20. 
SN74HC20 


DUAL 4·INPUT POSITIVE-NAND 
GATES 


• 
Package Options 
Include Small Outline (SO) and 


Ceramic Chip Carriers 
in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


SN54HC20 
... 
J PACKAGE 
SN74HC20 
... 
J OR N OR D (= SO) PACKAGE 
(TOP 
VIEW) 


lU14 


2 
13 


3 
12 


4 
11 


5 
10 


6 
9 


7 
8 
Thesedevicescontain two independent4-input NAND 
gates. 
They 
perform 
the 
Boolean 
functions 
Y=A.B.C.D 
or Y=A+B+C+D 
in positive logic. 
SN54HC20 
... 
FH OR FK PACKAGE 
(TOP VIEW) 
u 
m<{UUQ 
Z>N 


The SN54HC20 is characterizedfor operation over the 
full military temperature range of - 55 DCto 125 DC. 
The SN74HC20 is characterized for operation from 
-400C 
to B5°C. 


logic 
symbol 


1A 
III 
So 


18 
121 


1C 
141 


10 
151 


2A 
(9) 


28 
1101 


2C 
1121 


20 
1131 


NC 
4 


NC 
5 


lC 
6 
NC 


1D 
6 


9 
10 11 12 13 


>-OUr<C 
ZZNN 
L? 
NC- No internal connection 


INPUTS 
OUTPUT 


A 
8 
C 
0 
Y 


H 
H 
H 
H 
L 


L 
X 
X 
X 
H 


X 
L 
X 
X 
H 


X 
X 
L 
X 
H 


X 
X 
X 
L 
H 


maximum 
ratings. 
recommended 
operating 
conditions. 
and 
electrical 
characteristics 


See Table I, page 2-4. 


switching 
characteristics 
over 
re.commended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted). 
CL 
- 
50 
pF (see Note 
1) 


FROM 
TO 
TA 
~ 25°C 
SN54HC20 
SN74HC20 


PARAMETER 
vcc 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
45 
110 
165 
140 


tpd 
A. 8. C. or 0 
Y 
4.5 V 
14 
22 
33 
28 
ns 


6V 
11 
19 
28 
24 


2V 
27 
75 
110 
95 


tt 
Y 
4.5 V 
9 
15 
22 
19 
ns 


6V 
7 
13 
19 
16 


TEXAS ~ 
INSTRUMENTS 


II 


II 


HIGH·SPEED 
CMDS LOGIC 


• 
PackageOptions Include Small Outline (SO)and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 


• 
DependableTexas Instruments Quality 
and Reliability 


These devices contain two independent 4-input AND 
gates. 
They 
perform 
the 
Boolean 
functions 
Y=A·B·C·D 
or Y=A 
+ B+ C+lJ in positive logic. 


The SN54HC21 is characterizedfor operationover the 
full military temperature range of - 55°C to 125°C. 
The SN74HC21 is characterized for operation from 
-40°C 
to 85°C. 


logic symbol 


'A 
111' 
& 


18 
Izi 


161 
1Y 


lC 
(41 


lD 
151 


2A 
(9) 


28 
1101 
(8) 


2Y 
2C 
112) 


2D 
1131 


INPUTS 
OUTPUT 


A 
B 
C 
D 
Y 


H 
H 
H 
H 
H 


L 
X 
X 
X 
L 


X 
L 
X 
X 
L 


X 
X 
L 
X 
L 


X 
X 
X 
L 
L 


TYPES SN54HC21. 
SN74HC21 


DUAL 4-INPUT POSITIVE-AND GATES 


SN54HC21 
... 
J PACKAGE 
SN74HC21 
... 
J OR N OR 0 (= SO) PACKAGE 


(TOP VIEW) 


1A 
1 U,. 
VCC 
1B 
2 
'3 
2D 
NC 
3 
'2 
2C 
1C. 
" 
NC 
1D 
5 
'0 
28 


1Y 
6 
9 
2A 


GND 
7 
B 
2Y 


SN54HC21 
... 
FH OR FK PACKAGE 
{TOPVIEWj 


u 


CD«UUO 
Z>N 


NC • 
1B 
2C 


NC 
5 
17 
NC 


1C 
6 
16 
NC 


NC 
7 
15 
NC 


1D 
8 
,. 
2B 


10 11 12 13 


>OU>-« 
ZZNN 
<.:J 


maximum ratings, recommended operating conditions, 
and electrical characteristics 


See Table I, page 2-4. 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA 
~ 25°C 
SN54HC21 
SN74HC21 


PARAMETER 
VCC 
UNIT 


(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
44 
110 
165 
140 


tpd 
A, B, C, or D 
Y 
4.5 
V 
14 
22 
33 
28 
ns 


6V 
11 
19 
28 
24 


2V 
29 
75 
110 
95 


tt 
Y 
4.5 
V 
10 
15 
22 
19 
ns 


6V 
8 
13 
19 
16 


TEXAS -1!1 
INSTRUMENTS 


II 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC27. 
SN74HC27 
TRIPLE 3·INPUT POSITIVE·NOR GATES 


• 
PackageOptions Include Small Outline (SO)and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 


• 
DependableTexasInstruments Quality 
and Reliability 


SN54HC27 
... 
J PACKAGE 
SN74HC27 
... 
J OR N OR 0 (~ 
SO) PACKAGE 
(TOP VIEW) 


,V'4 


2 
'3 
3 
12 
4 
I' 


5 
10 


6 
9 


7 
8 


1A 
1B 
2A 
2B 
2C 
2Y 
GND 


description 


Thesedevicescontain three independent3-input NOR 
gates. 
They 
perform 
the 
Boolean 
functions 
Y=A+B+C 
or Y=A.S.C 
in positive logic. 


The SN54HC27 is characterized for operation over 
the full 
military temperature range of -55°C 
to 
125°C. The SN74HC27 is characterized for opera- 
tion from -40°C to 85°C. 


SN54HC27 
... 
FH OR FK PACKAGE 


(TOP VIEW) 


U 
co<>:UUU 
z>- 


logic symbol 


lA 
111 
;;'1 


18 
121 


lC 
1131 


2A 
131 


28 
14) 


2C 
151 


3A 
19) 


38 


(10) 


3C 


{111 


INPUTS 
OUTPUT 


A 
B 
C 
Y 


H 
X 
X 
L 


X 
H 
X 
L 


X 
X 
H 
L 


L 
L 
L 
H 


maximum ratings, recommended operating conditions, 
and electrical characteristics 


See Table I, page 2-4. 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted!. CL - 
50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC27 
SN74HC27 
PARAMETER 
vCC 
UNIT 
(INPUT) 
(OUTPUTI 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
35 
90 
135 
·115 


Ipd 
. 
A. B. or C 
Y 
4.5 V 
10 
18 
27 
23 
ns 


6V 
9 
15 
23 
20 


2V 
27 
75 
110 
95 


II 
Y 
4.5 V 
7 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS • 
INSTRUMENTS 


II 


II 


HIGH-SPEED 
CMOS LOGIC 
TYPES SN54HC30, 
SN74HC30 


8-INPUT POSITIVE·NAND 
GATES 


• 
PackageOptions Include Small Outline (SO)and 
CeramicChip Carriers in Addition to Plastic 
and Ceramic DIPs 


• 
DependableTexasInstruments Quality 
and Reliability 


SN54HC30 
... 
J PACKAGE 
SN74HC30 
... 
J OR NOR 
D (= SO) PACKAGE 


(TOP VIEW) 


1 U,4 


2 
13 


3 
12 


4 
11 


5 
10 


6 
9 


7 
8 


A 
B 
C 


D 


E 


F 
GND 
These devices 
contain 
a single B-input 
NAND 
gate and 


perform 
the 
following 
Boolean 
functions 
in positive 


logic: 


SN54HC30 
..• 
FH OR FK PACKAGE 


(TOP VIEW) 


u 
u uu 
al«Z>Z 


The SN54HC30 
is characterized 
for operation 
over the 


full 
military 
temperature 
range 
of 
- 55°C 
to 125°C. 


The 
SN74HC30 
is characterized 
for 
operation 
from 


-40°C 
to 
B5°C. 


3 
2 
1 


C 
4 
H 


NC 
5 
NC 


D 
6 
G 


NC 
7 
NC 


E 
8 
NC 


9 


A 
(1) 
.. 


(z) 


(3) 


0 
(4) 
(8) 


151 


y 


u..ou>-U 
ZZ 
Z 


l:J 


NC-No 
internal connection 


161 


(111 
G 
1121 
H 


INPUTS A THRU H 
OUTPUT 
y 


All inputs 
H 
L 


One 
or more 
inputs 
L 
H 


maximum ratings, recommended operating conditions, 
and electrical characteristics 


See Table I, page 2-4. 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), CL - 
50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC30 
SN74HC30 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
5' 
130 
195 
165 


tpd 
A thru H 
Y 
4.5 V 
15 
26 
39 
33 
n. 


6V 
12 
22 
33 
28 


2V 
28 
75 
110 
95 


tt 
Y 
4.5 V 
8 
15 
22 
19 
n. 


6V 
6 
13 
19 
16 


TEXAS '1!1 
INSTRUMENTS 


II 


II 


HIGH·SPEED 
CMOS LOGIC 


• 
Package 
Options 
Include 
Small Outline 
(SO) and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 


and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


These 
devices 
contain 
four 
independent 
2-input 
OR 


gates. 
They 
perform 
the 
Boolean 
functions 
Y = A + B 


or Y =.4.8 in positive 
logic. 


The SN54HC32 
is characterized 
for operation 
over the 


full 
military 
temperature 
range 
of 
- 55°C 
to 
125°C. 


The 
SN74HC32 
is characterized 
for 
operation 
from 


-40°C 
to 
85°C. 


FUNCTION 
TA8lE 


(each gate I 


INPUTS 
OUTPUT 


A 
8 
Y 


H 
X 
H 


X 
H 
H 


l 
l 
l 


28 
151 


3A---l91 


38 
1101 


4A 
1121 


TYPES SN54HC32, 
SN74HC32 


QUADRUPLE 2·INPUT PoSITIVE·oR 
GATES 


SN54HC32 
... J PACKAGE 
SN74HC32 
... 
J OR N OR D(~ 
SO) PACKAGE 


(TOP VIEW) 


1A 
1 
14 
VCC 


1B 
2 
13 
4B 


lY 
3 
12 
4A 


2A 
11 
4Y 


2B 
5 
10 
3B 


2Y 
6 
9 
3A 


GND 
7 
8 
3Y 


SN54HC32 
... 
FH OR FK PACKAGE 


(TOP VIEW) 


u 


CD<tUUCO 
Z > •• 


3 
2 
1 2019 


lY 
4 
18 


NC 
5 
17 


2A 
6 
16 


NC 
7 
15 


2B 
8 
14 


9 
1011 
1213 


maximum 
ratings, 
recommended 
operating 
conditions. 
and electrical 
characteristics 


See Table 
I. page 
2-4. 


. 
TEXAS "'!1 
INSTRUMENTS 


II 


switching 
characteristics 
over recommended 
operating 
free-air 
temperature 
range (unless otherwise 
noted), 


CL = 50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC32 
SN74HC32 
PARAMETER 
VCC 
UNIT 


(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
50 
100 
150 
125 


Ipd 
A 
or B 
Y 
4.5 
V 
10 
20 
30 
25 
ns 


6V 
8 
17 
25 
21 


2V 
38 
75 
110 
95 


II 
Y 
4.5 
V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS -1!1 
INSTRUMENlS 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC36, 
SN74HC36 
QUADRUPLE 2·INPUT 
POSITIVE·NOR 
GATES 


• 
PackageOptions Include Small Outline (SO)and 
CeramicChip Carriers in Addition to Plastic 
and CeramicDIPs 


• 
DependableTexasInstruments Quality 
and Reliability 


SN54HC36 
... 
J PACKAGE 
SN74HC36 
... 
J OR N OR D(~ 
SO) PACKAGE 
(TOP VIEW) 


lA 
1 U14 
Vee 


lB 
2 
13 
4B 


lY 
3 
12 
4A 


2A 
4 
11 
4Y 


2B 
5 
10 
3B 


2Y 
6 
9 
3A 


GND 
7 
8 
3Y 


description 


These devices contain four independent 2-input NOR 
gates. They perform the Boolean functions Y = A + B 
or Y =AoEi in positive logic. 


The SN54HC36 is characterizedfor operation over the 
full military temperature range of - 55°C to 125°C. 
The SN74HC36 is characterized for operation from 
-40°C 
to 85°C. 


SN54HC36 
... 
FH OR FK PACKAGE 


(TOPVIEWj 


logic symbol 


") 
;>, 
'AI. 
'Z) 


2A 
(4) 


'01 
2. 


3A 
'"' 


3. 
1101 


4A 
(12) 


4. 
(13) 


Pin number. 
shown 
are for J and N pack.ages. 


INPUTS 
OUTPUT 


A 
B 
Y 


H 
x 
L 


X 
H 
L 


L 
L 
H 


maximum ratings. recommended operating conditions. 
and electrical characteristics 


See Table I, page 2-4. 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted). CL - 
50 pF (see Note 1) 


FROM 
TO 
TA 
~ 25°C 
SN54HC36 
SN74HC36 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
50 
100 
150 
125 


Ipd 
A or B 
Y 
4.5 
V 
10 
20 
30 
25 
ns 


6V 
8 
17 
25 
21 


2V 
38 
75 
110 
95 


I, 
Y 
4.5 
V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS '1!1 
INSTRUMENTS 


II 


II 


HIGH-SPEED 
CMOS LOGIC 


• 
Full Decoding 
of Input Logic 


• 
All Outputs 
Are High for Invalid BCD 
Conditions 


• 
Also for Application 
as 3-Line to 8-Line 
Decoders 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


These monolithic 
decimal 
decoders 
consist 
of 


eight inverters 
and ten four-input 
NAND gates. 
The inverters 
are connected 
in pairs to make 
BCD input 
data available 
for decoding 
by the 


NAND gates. 
Full decoding 
of valid input logic 


ensures that all inputs remain off for all invalid 
input conditions. 


The SN54HC42 
is characterized 
for operation 


over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The 
SN74HC42 
is 


characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


INPUTS 
OUTPUTS 
NO. 


D 
C 
B 
A 
0 
1 
2 
3 
4 
6 
6 
7 
8 
9 


0 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 


1 
L 
L 
L 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 


2 
L 
L 
H 
L 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 


3 
L 
L 
H 
H 
H 
H 
H 
L 
H 
H 
H 
H 
H 
H 


4 
L 
H 
L 
L 
H 
H 
H 
H 
L 
H 
H 
H 
H 
H 


5 
L 
H 
L 
H 
H 
H 
H 
H 
H 
L 
H 
H 
H 
H 


6 
L 
H 
H 
L 
H 
H 
H 
H 
H 
H 
L 
H 
H 
H 


7 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 
H 
H 


8 
H 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
L 
H 


9 
H 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 


H 
L 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 


0 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 


::; 
H 
H 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
<( 
> 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
i!: 
H 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 


H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 


TYPES SN54HC42. 
SN74HC42 


4-L1NE TO 10-L1NE DECODERS (1-ot-10) 


SN54HC42 
... 
J PACKAGE 
SN74HC42 
... 
J OR N OR D(= 
SO) PACKAGE 


(TOP VIEW) 


o 
1 U16 
Vcc 


1 
2 
15 
A 


2 
3 
14 
B 


3 
4 
13 
C 


4 
5 
12 
0 


5 
6 
11 
9 


6 
7 
10 
8 


GND 
8 
9 
7 


A 
1151 


1141 


1131 


o 
(12) 


TEXAS "1!1 
INSTRUMENlS 


II 


I 


maximum ratings. recommended operating conditions. 
and electrical characteristics 


See Table IV, page 2-10. 


switching 
characteristics over recommended operating free-air temperature range (unless otherwise 


noted!. CL = 50 pF (see Note 1) 


FROM 
TO 
TA 
~ 25°C 
SN54HC42 
SN74HC42 
PARAMETER 
VCC 
UNIT 
(lNPUTI 
IOUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
65 
150 
225 
190 
A, 8, C, 
o Ihru 9 
4.5 V 
18 
30 
45 
38 
Ipd 
or D 
ns 


6V 
14 
26 
38 
32 


2 V 
28 
75 
110 
95 


II 
Any 
4.5 V 
8 
15 
22 
19 
ns 


6V 
7 
13 
19 
16 


TEXAS ~ 
INSTRUMENlS 


HIGH·SPEED 
CMOS LOGIC 


• 
PackageOptions Include Small Outline (SO)and 
CeramicChip Carriers in Addition to Plastic 
and Ceramic DIPs 


• 
DependableTexasInstruments Quality 
and Reliability 


description 


The 
'HC51 
provides 
2-wide. 
2-input, 
and 
2-wide, 


3-input 
AND-DR-INVERT 
gates. 
The device 
performs 


the 
following 
Boolean 
functions: 


1Y 
(lA·1B·1CI 
+ (lD·1E·1FI 


2Y 
(2A·2B) 
+ 12C·2DI 


The SN54HC51 
is characterized 
for operation 
over the 


full 
military 
temperature 
range 
of 
- 55°C 
to 
125°C. 


The 
SN74HC51 
is characterized 
for 
operation 
from 


-40°C 
to 
85°C. 


1A 
I') 
& 
.., 
,. (12) 


1131 
,y 
1C 


'0 
191 
& 
(10) 


",. Ill) 


2A 
12) 
& 
.., 


131 
2. 


2C 
(4) 
& 


20 
151 


INPUTS 
OUTPUT 


1A ,. 
1C 
10 
" 
,. 
,y 


H 
H 
H 
X 
X 
X 
L 


X 
X 
X 
H 
H 
H 
L 


Any other combmatlon 
H 


INPUTS 
OUTPU 


2A 
2. 
2C 
20 
ZY 


H 
H 
X 
X 
L 


X 
X 
H 
H 
L 


Any other combination 
H 


TYPES SN54HC51, 
SN74HC51 


AND·oR·INVERT 
GATES 


SN54HC51 
... 
J PACKAGE 
SN74HC51 
... J OR N OR D(= 
SO) PACKAGE 


(TOP VIEW) 


1 U,4 


2 
13 


3 
12 


4 
11 


5 
10 
6 
9 


7 
8 


Vee 
Ie 
' 


lB 


IF 


1 E 


lD 


lY 


SN54HC51 
... 
FH OR FK PACKAGE 
(TOP VIEW) 
««ueu 
N .•...Z > ..... 


maximum ratings, recommended operating conditions, 
and electrical characteristics 


See Table I, page 2-4. 


switching characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA 
= 25°C 
SN54HC51 
SN74HC51 
PARAMETER 
vec 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
54 
140 
210 
175 


tpd 
Any 
Y 
4.5 V 
15 
28 
42 
35 
ns 


6V 
12 
24 
36 
30 


2V 
28 
75 
110 
95 


tt 
Y 
4.5 V 
9 
15 
22 
19 
ns 


6V 
8 
13 
19 
16 


TEXAS "!1 
INSTRUMENTS 


I 


HIGH·SPEED 
CMOS LOGIC 


TYPES SN54HC74, 
SN74HC74 


DUAL D·TYPE POSITIVE·EDGE·TRIGGERED 


FLlp·FLOPS WITH CLEAR AND PRESET 


• 
Package 
Options 
Include 
Small Outline 
(SO) and 


Ceramic 
Chip Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


5N54HC74 
... 
J PACKAGE 


5N74HC74 
... J OR N OR 0 (= SO) PACKAGE 
(TOP VIEW) 


11.714 


2 
13 


3 
12 


4 
11 


5 
10 
6 
9 
7 
8 


1CLR 


1D 


1CLK 


1PRE 


10 
10 
GND 


VCC 
2CLR 


2D 


2CLK 


2PRE 
20 
20 


description 


These devices contain two independent 
D-type 
positive-edge-triggered 
flip-flops. 
A low level at 
the Preset or Clear inputs 
sets or resets the 
outputs 
regardless 
of the levels of the other 
inputs. 
When 
Preset 
and 
Clear are inactive 
(high), data at the D input meeting the setup time 
requirements 
are transferred 
to the outputs 
on 
the positive-going edge of the clock pulse. Clock 
triggering 
occurs at a voltage 
level and is not 
directly related to the rise time of the clock pulse. 
Following 
the hold time interval, 
data at the D 


input 
may be changed 
without 
affecting 
the 
levels at the outputs. 


The SN54HC74 
is characterized 
for operation 


over the full military temperature 
range - 55°C 
to 125°C. 
The SN74HC74 
is characterized 
for 
operation 
from 
-40°C 
to 85°C. 


5N54HC74 
... 
FH OR FK PACKAGE 


(TOP VIEW) 


15 
ul5 
9~~l~~ 


3 
2 
1 2019 
'" 


18 


17 
16 


15 


14 


10111213 


1CLK 
4 
NC 
5 


1PRE 
6 


NC 
7 
10 
8 


2D 
NC 


2CLK 
NC 


2PRE 


leoulee 
.•...Z Z N N 
'" 
NC- No internal connection 


INPUTS 
OUTPUTS 


PRE 
CLR 
CLK 
D 
a 
1i 


L 
H 
X 
X 
H 
L 


H 
L 
X 
X 
L 
H 


L 
L 
X 
x 
Ht 
Ht 


H 
H 
t 
H 
H 
L 


H 
H 
t 
L 
L 
H 


H 
H 
L 
X 
00 
00 


tThis configuration is nonstable; that is, it will not 
persist when Preset or Clear returns to its inactive (high) 
level. 


TEXAS -I/} 
INSTRUMENTS 


II 


TYPES SN54HC74. 
SN74HC74 
DUAL D·TYPE POSITIVE·EDGE·TRIGGERED 
FLlP·FLOPS WITH CLEAR AND PRESET 


maximum ratings, recommended operating conditions, and electrical characteristics 


See Table 
II, page 2-6. 


::I: 
(") 
s:o 
C/) 
C 
m 
switching characteristics over recommended operating free-air temperature range (unless otherwise 
< 
noted), CL - 
50 pF (see Note 1) 


(") 
m 
C/) 


TA - 
25°C 
SN54HC74 
SN74HC74 
vcc 
MAX 
UNIT 
MIN 
MAX 
MIN 
MIN 
MAX 


2V 
0 
6 
0 
4.2 
0 
5 


fclock 
Clock frequency 
4.5 V 
0 
31 
0 
21 
0 
25 
MHz 


6V 
0 
36 
0 
25 
0 
29 


PRE or ClR 
2V 
100 
150 
125 


4.5 V 
20 
30 
25 


low 
6V 
21 
17 
25 


Iw 
Pulse duration 
ns 
2V 
80 
120 
100 
ClK 
20 
4.5 V 
16 
24 
high or low 
6V 
14 
20 
17 


2V 
100 
150 
125 


Data 
4.5 V 
20 
30 
25 


Setup time 
6V 
17 
25 
21 
Isu 
before elK t 
2V 
25 
40 
30 
ns 


PRE or ClR 
4.5 V 
5 
8 
6 
inactive 
6V 
4 
7 
5 


2V 
0 
0 
0 


Ih 
Hold time data after elK t 
4.5 V 
0 
0 
0 
ns 


6V 
0 
0 
0 


I 


FROM 
TO 
TA - 
25°C 
SN54HC74 
SN74HC74 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
6 
10 
4.2 
5 


fmax 
4.5 V 
31 
50 
20 
25 
MHz 


6V 
36 
60 
25 
29 


2V 
70 
230 
345 
290 


PRE or ClR 
QorQ 
4.5 V 
20 
46 
69 
58 


6V 
15 
39 
59 
49 
Ipd 
2V 
70 
175 
250 
220 
ns 


ClK 
Q or Q 
4.5 V 
20 
35 
50 
44 


6V 
15 
30 
42 
37 


2V 
28 
75 
110 
95 


II 
Q or Q 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS ~ 
INSTRUMENTS 


HIGH,SPEED 
CMOS LOGIC 
TYPES SN54HC75. 
SN74HC75 
4-BIT BISTABLE LATCHES 


• 
Complementary 
Q and Q Outputs 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers 
in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality 
and Reliability 


SN54HC75 
... 
J PACKAGE 
SN74HC75 
... 
J OR N OR 0 (= SO) PACKAGE 
(TOP 
VIEW) 


10 
1 U16 
1Q 
10 
2 
15 
2Q 
20 
3 
14 
20 
3C,.4C 
4 
13 
1C,2C 
VCC 
5 
12 
GNO 
30 
6 
'1 
30 
40 
7 
10 
3Q 
40 
8 
9 
4Q 


description 


These 
latches 
are 
ideally 
suited 
for 
use 
as 
temporary 
storage 
for 
binary 
information 
between 
processing 
units and input/output 
or 
indicator 
units. 
Informatio'n 
present 
at a data 
(0) input 
is transferred 
to the Q output 
when 
the enable 
(C) is high and the Q output 
will 
follow 
the 
data 
input 
as long as the 
enable 
remains high. When the enable goes low, the 
information 
(that was present at the data input 
at the time the transition 
occurred) 
is retained 
at the Q output 
until the enable is permitted 
to 
go high. 


The SN54HC75 
is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 
-55°C 
to 
125°C. 
The 
SN74HC75 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


For 
functionally 
and 
electrically 
identical parts in chip carrier packages. 
see SN54HC375 
and SN74HC375. 


logic 
symbol 


10 (2) 


INPUTS 
OUTPUTS 
0 
C 
0 
0 


L 
H 
L 
H 


H 
H 
H 
L 


X 
L 
00 
00 


r-----------l 
, 
, 
C 
, 


I' 
COMMON TO ONE 
II 
OTHER LATCH 
L 
J 


TEXAS .• 
INSTRUMENTS 


II 


• 


TYPES 
SN54HC75. 
SN74HC75 
4·BIT BISTABLE LATCHES 


maximum ratings, recommended operating conditions, 
and electrical characteristics 


See Table II, page 2-6. 


timing 
requirements 
over recommended 
operating 
free-air temperature 
range (unless otherwise 


noted) 


VCC 
TA - 25'C 
SN54HC75 
SN74HC75 


MIN 
MAX 
MIN 
MAX 
UNIT 
MAX 
MIN 
2V 
80 
120 
100 
tw 
Pulse duration, C high 
4.5V 
16 
24 
20 
ns 


6V 
14 
20 
17 


2V 
100 
150 
125 
tsu Setup 
time. 
data 
before 
C ! 
4.5V 
20 
30 
25 
ns 
6V 
17 
26 
21 


2V 
5 
5 
5 


th 
Hold time, 
data 
after 
C ! 
4.5V 
5 
5 
5 
ns 


6V 
5 
5 
5 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), CL = 50 pF (see Note 1) 


FROM 
TO 
VCC 
TA - 25'C 
SN54HC75 
SN74HC75 
PARAMETER 
UNIT 
(INPUT) IOUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
40 
120 
180 
150 
tpd 
0 
QorQ 
4.5V 
14 
24 
36 
30 
ns 


6V 
11 
20 
31 
26 


2V 
44 
130 
195 
165 
tpd 
C 
QorQ 
4.5V 
t5 
26 
39 
33 
ns 


6V 
12 
22 
33 
28 
2V 
38 
75 
110 
95 
tt 
Any 
4.5V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS ~ 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC76, 
SN74HC76 
DUAL J·K FLlp·FLOPS WITH CLEAR AND PRESET 


• 
Package 
Options 
Include 
Small 
Outline 
(SO) and 
Ceramic 
Chip 
Carriers 
in Addition 
to Plastic 


and Ceramic 
DIPs 


• 
Dependable 
Texas 
Instruments 
Quality 


and Reliability 


5N54HC76 
... 
J PACKAGE 
5N74HC76 
... J OR N OR 0 (~ SO) PACKAGE 


(TOPVIEWj 


1 \J16 


2 
15 
3 
14 


4 
13 


5 
12 


6 
11 


7 
10 


8 
9 


1K 


1Q 
10 
GND 
2K 
2Q 
20 
2J 


1CLK 


1PRE 
1CLR 
1J 
VCC 
2CLK 


2PRE 
2CLR 


Thesedevicescontain two independentJ-K negative- 
edge-triggered flip-flops. A low level at the Preset or 
Clear input sets or resets the outputs regardless of 
the levels of the other inputs. When Preset and 
Clear are inactive (high), data at the J and K inputs 
meeting the setup time requirements are transferred 
to the outputs on the negative-going edge of the 
clock pulse. Clocktriggering occurs at a voltage level 
and is not directly related to the rise time of the clock 
pulse. Following the hold time interval, data at the J 
and i< inputs may be changed without affecting the 
levels at the outputs, These versatile flip-flops can 
also perform as toggle flip-flops by tying J and K 
high. 


For functionally 
and electrically identical 


parts 
in 
chip 
carrier packages, see 


SN54HC112 
and SN74HCl 
12. 


lPRE 


lJ 


lCLK 


lK 


lCLR 


lPRE 


2J 


2CLK 


2K 


2CLR 


FUNCTION 
TABLE 


(EACH FLIP-FLOP) 


INPUTS 
OUTPUTS 


PRE 
CLR 
CLK 
J 
K 
Q 
Q 


L 
H 
X 
X 
X 
H 
L 


H 
L 
X 
X 
X 
L 
H 


L 
L 
X 
X 
X 
W 
W 


H 
H 
~ 
L 
L 
00 
Co 


H 
H 
~ 
H 
' L 
H 
L 


H 
H 
~ 
L 
H 
L 
H 


H 
H 
~ 
H 
H 
TOGGLE 


H 
H 
H 
X 
X 
00 
50 


CLK~; 


TEXAS ." 
INSTRUMENTS 


• 


TYPES SN54HC76. 
SN74HC76 
DUAL J·K FLlP·FLOPS WITH CLEAR AND PRESET 


maximum ratings. recommended operating conditions. 
and electrical characteristics 


See Table II. page 2-6. 


::I: 
(") 
s:o 
en 


~ 
switching 
characteristics 
over recommended operating free-air temperture range (unless otherwise 
S 
noted). CL = 50 pF (see Note 1) 


(") 
men 


TA 
- 
25°C 
SN54HC76 
SN74HC76 


VCC 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
0 
6 
0 
4.2 
0 
5 


fclock 
Clock frequency 
4.5 V 
0 
31 
0 
21 
0 
25 
MHz 


6V 
0 
36 
0 
25 
0 
29 


2V 
100 
150 
125 


PRE or ClR low 
4.5 V 
20 
30 
25 


6V 
17 
25 
21 
tw 
Pulse duration 
ns 


2V 
80 
120 
100 


ClK 
high or low 
4.5 V 
16 
24 
20 


6V 
14 
20 
17 


2V 
150 
225 
190 


Data 
4.5 V 
30 
45 
38 


Setup time before elK.J- 
6V 
25 
38 
32 


'su 
ns 


PRE or ClR 
2V 
100 
150 
125 


4.5 V 
20 
30 
25 
inactive 


6V 
17 
25 
21 


2V 
0 
0 
0 


Ih 
Hold time after eLK'" 
4.5 V 
0 
0 
0 
ns 


6V 
0 
0 
0 
• 


FROM 
TO 
TA = 25°C 
SN54HC76 
SN74HC76 
PARAMETER 
VCC 
UNIT 
(lNPUTI 
(OUTPUTI 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
6 
9 
4.2 
5 


fmax 
4.5 V 
31 
41 
21 
25 
MHz 


6V 
36 
50 
25 
29 


2V 
65 
155 
250 
190 


Ipd 
PRE or ClR 
Oar a 
4.5 V 
16 
31 
47 
39 
ns 


6V 
15 
26 
40 
33 


2V 
70 
145 
220 
180 
ipd 
ClK 
QorQ 
4.5 V 
19 
29 
44 
36 
ns 


6V 
16 
25 
37 
31 


2V 
38 
75 
110 
95 


II 
Q or Q 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS • 
INSTRUMENTS 


HIGH-SPEED 
CMOS LOGIC 


• 
Package Options 
Include Small Outline (SO) and 


Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


These 
latches 
are ideally 
suited 
for 
use 
as 
temporary 
storage 
for 
binary 
information 
between 
processing 
units and input/output 
or 


indicator 
units. 
Information 
present 
at a data 
(D) input 
is transferred 
to the Q output 
when 


the enable 
(C) is high and the 
Q output 
will 
follow 
the 
data 
input 
as long 
as the 
enable 
remains high. When the enable goes low, the 
information 
(that was present at the data input 


at the time the transition 
occurred) 
is retained 


at the Q output 
until the enable is permitted 
to 


go high. 


The SN54HC77 
is characterized 
for operation 


over 
the 
full 
military 
temperature 
range 
of 
- 55°C 
to 
125°C. 
The 
SN74HC77 
is 


characterized 
for 
operation 
from 
- 40°C 
to 


85°C. 


INPUTS 
OUTPUT 
0 
C 
a 


L 
H 
L 


H 
H 
H 


X 
L. 
00 


r-----------, 
I 
C 


I 
I 
COMMON TO ONE 


I 
OTHER LATCH 
I 
L 
-.J 


TYPES SN54HC77. 
SN74HC77 


4·BIT BISTABLE LATCHES 


SN54HC77 
... 
J PACKAGE 
SN74HC77 
... 
J OR N OR 0 (~ SO) PACKAGE 


(TOP VIEW) 


10 
1 V14 
10 
20 
2 
13 
20 
3C,4C 
3 
12 
1C,2C 
VCC 
4 
11 
GNO 
30 
5 
10 
NC 
40 
6 
9 
30 
NC 
7 
8 
40 


Not available in chip carrier package 
with JEDEC·Standard pin-out. For chip 
carrier 
information, 
contact 
the 
factory. 


TEXAS ." 
INSTRUMENTS 


II 


TYPES 
SN54HC77. 
SN74HC77 
4·BIT BISTABLE 
LATCHES 


maximum ratings. recommended operating conditions. and electrical characteristics 


See Table II, page 2-6. 


timing 
requirements 
over recommended 
operating 
free-air temperature 
range (unless otherwise 


noted) 


vcc 
TA' 25"C 
SN54HC77 
SN74HC77 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
2V 
80 
120 
100 


Iw 
Pulse duration, 
C high 
4.5Y 
16 
24 
20 
ns 


6Y 
14 
20 
17 
2Y 
100 
150 
125 


Isu 
Setup 
time. 
data 
before 
C ! 
4.5Y 
20 
30 
25 
ns 


6Y 
17 
26 
21 


2Y 
5 
5 
5 


Ih 
Hold time, data after C l 
4.5Y 
5 
5 
5 
ns 


6Y 
5 
5 
5 


• 
switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted). CL = 50 pF (see Note 1) 
::I: 
(') 
s:o 
(J) 
C 
m 
S 
(') 
m 
(J) 


FROM 
TO 
VCC 
TA - 25"C 
SN54HC77 
SN74HC77 
PARAMETER 
MAX 
UNIT 
C1NPUT) (OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MIN 
MAX 


2Y 
40 
120 
180 
150 


Ipd 
0 
Q 
4.5Y 
12 
24 
36 
30 
ns 
6Y 
10 
20 
31 
26 
2Y 
45 
130 
195 
165 


Ipd 
C 
Q 
4.5Y 
14 
26 
39 
33 
ns 


6Y 
11 
22 
33 
28 


2Y 
28 
75 
110 
95 


II 
Any 
4.5Y 
8 
15 
22 
19 
ns 


6Y 
6 
13 
19 
16 


TEXAS '1!1 
INSTRUMENTS 


HIGH-SPEED 
CMOS LOGIC 


TYPES SN54HC86. 
SN74HC86 


QUADRUPLE 2-INPUT 
EXCLUSIVE-OR GATES 


• 
Package Options Include Small Outline (SO)and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 


• 
DependableTexas Instruments Quality and Reliability 


These devices contain four independent 2-input Exclusive- 
OR 
gates. 
They 
perform 
the 
Boolean 
functions 


Y.= A @ B= AB+ AS in positive logic. 


A common application is as a true/complement element. If one 
of the inputs is low, the other input will be reproduced in true 
form at the output. If one of the inputs is high, the signai on 
the other input will be reproduced inverted at the output. 


The 5N54HC86 is characterized for operation over the full 
militarytemperaturerangeof - 55°C to 125°C. The5N74HC86 
is characterized for operation from -40°C 
to 85°C. 


lA 
111 
-1 
131 
121 
1V 
18 


2A 
141 
16) 
15) 
2V 
2B 


3A 
19) 
18) 
(10) 
3Y 
3B 
1121 
4A 
(111 
(131 
4V 
4B 


FUNCTION 
TABLE 


leach 
gatel 


INPUTS 
OUTPUT 


A 
B 
Y 


L 
L 
L 


L 
H 
H 


H 
L 
H 


H 
H 
L 


5N54HCB6 
... 
J PACKAGE 
SN74HC86 
... 
J OR N OR 0 (~ 50) 
PACKAGE 


(TOP VIEW) 


1A 


1B 


1Y 
2A 
2B 


2Y 


GND 


1 U'4 
2 
13 


3 
12 


4 
" 
5 
10 


6 
9 


7 
8 


SN54HC86 
... 
FH OR FK PACKAGE 


(TOP VIEW) 


1Y 
4A 


NC 
NC 


2A 
4Y 


NC 
NC 


2B 
3B 


The output is active (low) if 


all inputs stand at the same 


logic level (i.e .. A = B). 


The output is active (low) if 


an even number of inputs 


(Le., 0 or 2) are active. 


The output is active (high) jf 


an odd number 
of inputs 
(Le .• 


only 1 of the 2) are active. 


maximum 
ratings, 
recommended 
operating 
conditions, 
and electrical 
characteristics 


See Table I, page 2-4. 


• 


TEXAS -Ii} 
INSTRUMENTS 


• 


TYPES SN54HC86. 
SN74HC86 
QUADRUPLE 2·INPUT EXCLUSIVE·OR GATES 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted). CL - 
50 pF (see Note 1) 


FROM 
TO 
TA 
~ 25°C 
SN54HC86 
SN74HC86 
PARAMETER 
Vcc 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
40 
100 
150 
125 


Ipd 
A or B 
Y 
4.5 
V 
12 
20 
30 
25 
ns 


6V 
10 
17 
25 
21 


2V 
28 
75 
110 
95 


II 
Y 
4.5 
V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS "!1 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers 
in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


These 
devices 
contain 
two 
independent 
J-K 
negative-edge-triggered 
flip-flops. 
A low level at 
the CLR input resets the outputs 
regardless of 
the 
levels 
of the 
other 
inputs. 
When 
CLR is 
inactive 
(high!. 
data 
at the 
J and 
K inputs 
meeting 
the 
setup 
time 
requirements 
are 
transferred to the outputs on the negative-going 
edge of the clock pulse. Clock triggering 
occurs 
at a voltage 
level and is not directly 
related to 
the rise time of the clock pulse. Following 
the 
hold time interval, data at the J and K inputs may 
be changed without 
affecting 
the levels at the 
outputs. 
These versatile 
flip-flops 
can perform 
as toggle flip-flops 
by tying J and K high. 


The SN54HC 107 is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 
-55°C 
to 
125°C. 
The 
SN74HC107 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


TYPES SN54HC107. 
SN74HC107 
DUAL J·K NEGATlVE·EDGE·TRIGGERED 
FLlP·FLOPS WITH CLEAR 
02684, 
DECEMBER 
1982-AEVI$ED 
MARCH 
1984 


SN54HC107 
... 
J PACKAGE 
SN74HC107 
... 
J OR NOR 
0 (= SO) PACKAGE 
(TOP VIEW) 


1 U14 


2 
13 


3 
12 


4 
11 


5 
10 
6 
9 
7 
8 


VCC 
1CLR 


1CLK 


2K 


2CLR 


2CLK 
2J 


TEXAS -II} 
INSTRUMENTS 


SN54HC107 
..• 
FH OR FK PACKAGE 


(TOP VIEW) 


10..., u ~Id 
z > _ 


10 
4 


NC 
5 


1K 
6 


NC 
7 
20 
8 


100 
U ..., ::.£ 
N Z Z N 
...J 
<:l 
~ 


NC-No 
internal connection 


INPUTS 
OUTPUTS 


CLR 
CLK 
J 
K 
Q 
Q 


L 
X 
X 
X 
L 
H 


H 
I 
L 
L 
00 
00 


H 
I 
H 
L 
H 
L 


H 
I 
L 
H 
L 
H 


H 
I 
H 
H 
TOGGLE 


H 
H 
X 
X 
00 
00 


II 


TYPES SN54HC107. 
SN74HC107 
DUAL J·K NEGATIVE·EDGE·TRIGGERED 
FLlP·FLOPS WITH CLEAR 


II 
maximum ratings. recommended operating conditions. 
and electrical characteristics 


See Table II, page 2-6. 


TA = 25°C 
SN54HC107 
SN74HC107 


VCC 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
0 
6 
0 
4.2 
0 
5 


fclock 
Clock frequency 
4.5 V 
0 
31 
0 
21 
0 
25 
MHz 


6V 
0 
36 
0 
25 
0 
29 


2V 
100 
150 
125 


CLR low 
4.5 V 
20 
30 
25 


6V 
17 
25 
21 
Iw 
Pulse duration 
ns 
2V 
80 
120 
100 


elK high or low 
4.5 V 
16 
24 
20 


6V 
14 
20 
17 


2V 
100 
150 
125 


Dala IJ, KI 
4.5 V 
20 
30 
25 


Setup time 
6V 
17 
25 
21 


Isu 
before CLK+ 
2V 
100 
150 
125 
ns 


CLR 
inactive 
4.5 V 
20 
30 
25 


6V 
17 
25 
21 


2V 
0 
0 
0 


Ih 
Hold time, data after eLK + 
4.5 V 
0 
0 
0 
ns 


6V 
0 
0 
0 


TEXAS "'I} 
INSTRUMENTS 


TYPES SN54HC107, 
SN74HC107 
DUAL J·K NEGATIVE·EDGE·TRIGGERED 
FLlp·FLOPS WITH 
CLEAR 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted). CL = 50 pF (see Note 1) 


FROM 
TO 
TA 
~ 25°C 
SN54HC107 
SN74HC107 
PARAMETER 
vcc 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
6 
9 
4.2 
5 


fmax 
4.5 V 
31 
45 
21 
25 
MHz 


6V 
36 
53 
25 
29 


2V 
126 
155 
235 
195 


Ipd 
ClR 
OorQ 
4.5 V 
25 
31 
47 
39 
ns 


6V 
21 
26 
40 
32 


2V 
100 
125 
185 
160 


Ipd 
ClK 
OorQ 
4.5 V 
20 
25 
37 
32 
ns 


6V 
17 
21 
32 
27 


2V 
38 
75 
110 
95 


II 
a or Q 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS ~ 
INSTRUMENTS 


II 


HIGH·SPEED 
CMOS LOGIC 


• 
Package Options Include Small Outline (SO) and 
Ceramic Chip Carriers in Addition 
to Plastic 


and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality 


and Reliability 


description 


These 
devices 
contain 
two 
independent 
J-K 
positive-edge-triggered 
flip-flops. 
A low level at 
the Preset or Clear inputs 
sets or resets the 
outputs 
regardless 
of the levels of the other 


inputs. 
When 
Preset 
and 
Clear 
are inactive 
(high), data at the J and K inputs meeting the 
setup time requirements 
are transferred 
to the 
outputs on the positive-going 
edge of the clock 
pulse. Clock triggering occurs at a voltage level 
and is not directly related to the rise time of the 
clock 
pulse. 
Following 
the hold time 
interval, 
data at the J and K inputs 
may be changed 
without 
affecting 
the 
levels 
at the 
outputs. 


These versatile flip-flops 
can perform as toggle 
flip-flops 
by grounding K and tying J high. They 
also can perform as D-type flip-flops 
if J and K 
are tied together. 


The SN54HC109 
is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 


-55°C 
to 
125°C. 
The 
SN74HC109 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


INPUTS 
OUTPUTS 


PRE 
CLR 
CLK 
J 
K 
a 
a 


L 
H 
X 
X 
X 
H 
L 


H 
L 
X 
X 
X 
L 
H 


L 
L 
X 
X 
X 
W 
W 


H 
H 
t 
L 
L 
L 
H 


H 
H 
t 
H 
L 
TOGGLE 


H 
H 
t 
L 
H 
Co 
50 


H 
H 
t 
H 
H 
H 
L 


H 
H 
L 
X 
X 
Co 
50 


.•This configuration 
is nonstable; that is. it will not 
persist when Preset or Clear return to their inactive 
(highl level. 


TYPES SN54HC109. 
SN74HC109 


DUAL J.j( POSITIVE·EDGE·TRIGGERED 


FLlp·FLOPS WITH CLEAR AND PRESET 


SN54HC109 
... 
J PACKAGE 


SN74HC109 
... 
J OR N OR 0(= 
SO) PACKAGE 
(TOP VIEW) 


lCLR 
, Ut6 


1J 
2 
15 


lK 
3 
14 


lCLK 
4 
13 


1 PRE 
5 
12 


10 
6 
11 


10 
7 
10 


GND 
8 
9 


VCC 
2CLR 
2J 
2K 


2CLK 
21'RE 
20 
20 


SN54HC109 
.•. 
FH OR FK PACKAGE 


(TOP VIEW) 


\'" 
ul'" 
-, d u ud 
~~Z>N 


lK 
4 


1CLK 
5 


NC 
6 


1 PRE 
7 
10 
8 


2J 
2K 
NC 


2CLK 
2PRE 


TEXAS 
• 


INSTRUMENTS 


II 


TYPES SN54HC109. 
SN74HC109 
DUAL J.j( POSITIVE·EDGE·TRIGGERED 
FLlp·FLOPS WITH 
CLEAR AND PRESET 


logic diagram. each flip-flop 
(positive logic) 


PRE 


II 


maximum ratings. recommended operating conditions. and electrical characteristics 


See Table II, page 2-6. 


TEXAS ~ 
INSTRUMENTS 


TA = 25°C 
SN54HC109 
SN74HC109 
VCC 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
0 
6 
0 
4.2 
0 
5 


fclock 
Clock 
frequency 
4.5 V 
0 
31 
0 
21 
0 
25 
MHz 


6V 
0 
36 
0 
25 
0 
29 


PRE or CLR 


2V 
100 
150 
125 


4.5 V 
20 
30 
25 


low 
6V 
17 
25 
21 


tw 
Pulse duration 
2V 
ns 
80 
120 
100 
CLK high 
4.5 V 
16 
24 
20 
or low 
6V 
14 
20 
17 


2V 
100 
150 
125 


Data IJ. KI 
4.5 V 
20 
30 
25 


Setup 
time 
6V 
17 
25 
21 


tsu 
before CLK t 
2V 
40 
30 
ns 


PRE or CLR 
25 


4.5 V 
5 
8 
6 
inactive 
6V 
4 
7 
5 


2V 
0 
0 
0 


th 
Hold time, data after eLK t 
4.5 V 
0 
0 
0 
ns 


6V 
0 
0 
0 
en 
w(J 
switching characteristics over recommended operating free-air temperature range (unless otherwise 
:> 
noted). CL = 50 pF (see Note 1) 
W 
C 
eno 
~(J:I: 


FROM 
TO 
TA ~ 25°C 
SN54HC109 
SN74HC109 
PARAMETER 
VCC 
UNIT 
IINPUTI 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
6 
10 
4.2 
5 


fmax 
4.5 V 
31 
50 
21 
25 
MHz 


6V 
36 
60 
25 
29 


2V 
60 
230 
345 
290 


tpd 
PRE or CLR 
QorQ 
4.5 V 
15 
46 
69 
58 
ns 


6V 
12 
39 
59 
49 


2V 
50 
175 
250 
220 


tpd 
CLK 
OorQ 
4.5 V 
15 
35 
50 
44 
ns 


6V 
12 
30 
42 
37 


2V 
28 
75 
110 
95 


tt 
QorQ 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS ." 
INSTRUMENTS 


II 


II 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HCl12, 
SN74HCl12 
DUAL J·K NEGATIVE·EDGE·TRIGGERED FLlP·FLOPS 
WITH CLEAR AND PRESET 


02684, 
DECEMBER 
1982-AEVISED 
MARCH 
1984 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip,Carriers 
in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality 
and Reliability 


SN54HC112", 
J PACKAGE 
SN74HC112 
... 
J OR N OR 0 (= SO) PACKAGE 


(TOP VIEW) 


1CLK 
1 U,6 
VCC 
1K 
2 
15 
1CLR 
1J 
3 
14 
2CLR 
1PRE 
4 
13 
2CLK 
1Q 
5 
12 
2K 
10 
6 
11 
2J 
20 
7 
10 
2PRE 


GND 
8 
9 
2Q 


description 


These 
devices 
contain 
two 
independent 
J-K 
negative-edge-triggered 
flip-flops. 
A low level at 
the 
Preset or Clear inputs 
sets or resets the 


outputs 
regardless 
of the levels of the other 


inputs. 
When 
Preset 
and 
Clear are inactive 


(high), data at the J and K inputs meeting the 
setup time requirements 
are transferred 
to the 
outputs on the negative-going 
edge of the clock 
pulse. Clock triggering 
occurs at a voltage level 


and is not directly related to the rise time of the 
clock 
pulse. 
Following 
the hold time interval, 
data at the J and K inputs 
may be changed 
without 
affecting 
the 
levels 
at the 
outputs. 


These versatile flip-flops 
can perform as toggle 


flip-flops 
by tying J and K high. 


The SN54HCl12 
is characterized 
for operation 


over 
the 
full 
military 
temperature 
range 
of 


-55°C 
to 
125°C. 
The 
SN74HCl12 
is 


characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


SN54HC112 
... 
FH OR FK PACKAGE 


(TOP VIEW) 


:J 
uj5 
'" u u Uu 
~z>~ 


1J 
1PRE 


NC 
1Q 
10 


2CLR 
2CLK 
NC 


2K 
2J 


INPUTS 
OUTPUTS 


PRE 
CLR 
CLK 
J 
K 
a 
a 


L 
H 
X 
X 
X 
H 
L 


H 
L 
X 
X 
X 
L 
H 


L 
L 
X 
X 
X 
W 
W 


H 
H 
I 
L 
L 
°0 
00 


H 
H 
I 
H 
L 
H 
L 


H 
H 
I 
L 
H 
L 
H 


H 
H 
I 
H 
H 
TOGGLE 


H 
H 
H 
X 
X 
aD 
00 


TEXAS ~ 
INSTRUMENTS 


II 


TYPES SN54HCl12. 
SN74HCl12 
DUAL J·K NEGATIVE·EDGE·TRIGGERED 
FLlP·FLOPS 
WITH 
CLEAR AND PRESET 


CLK-4>E~ 


~ 
maximum ratings. recommended operating conditions. 
and electrical characteristics 


•• 
See Table II, page 2-6. 


TEXAS "'!} 
INSTRUMENTS 


TYPES SN54HC112, 
SN74HC112 


DUAL J·K NEGATlVE·EDGE·TRIGGERED FLlp·FLOPS 


WITH CLEAR AND PRESET 


TA _25°C 
SN54HC112 
SN74HC112 
VCC 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
0 
5 
0 
3.3 
0 
4 


fclock 
Clock frequency 
4.5 V 
0 
25 
0 
17 
0 
20 
MHz 


6V 
0 
29 
0 
20 
0 
24 


2V 
100 
150 
125 


PRE or CLR low 
4.5 V 
20 
30 
25 
ns 


6V 
17 
25 
21 


tw 
Pulse duration 
125 
2V 
100 
150 


eLK high or low 
4.5 V 
20 
30 
25 
ns 


6V 
17 
25 
21 


2V 
100 
150 
125 


Data IJ,K) 
4.5 V 
20 
30 
25 
ns 


Setup 
time 
6V 
17 
25 
21 
tsu 
before eLK! 
2V 
100 
150 
125 
PRE or CLR 
4.5 V 
20 
30 
25 
ns 


inactive 
6V 
17 
25 
21 


2V 
0 
0 
0 


th 
Hold time, data after CLK~ 
4.5 V 
0 
0 
0 
ns 


6V 
0 
0 
0 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), Cl - 
50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC112 
SN74HC112 
PARAMETER 
Vcc 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
5 
10 
3.3 
4 


fmax 
4.5 V 
25 
50 
17 
20 
MHz 


6V 
29 
60 
20 
24 


2V 
54 
165 
245 
205 


tpd 
PRE or CLR 
Ocr Q 
4.5 V 
16 
33 
49 
41 
ns 


6V 
13 
28 
42 
35 


2 V 
56 
125 
185 
155 


tpd 
CLK 
Ocr Q 
4.5 V 
16 
25 
37 
31 
ns 


6V 
13 
21 
31 
26 


2 V 
29 
75 
110 
95 


tt 
Q orO 
4.5 V 
9 
15 
22 
19 
ns 


6V 
8 
13 
19 
16 


TEXAS ~ 
INSTRUMENTS 


II 


II 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC113. 
SN74HC113 
DUAL J·K NEGATIVE·EDGE·TRIGGERED 
FLIp· FLOPS WITH PRESET 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers 
in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


{TOP VIEW) 


1CLK 
1 U,4 
VCC 
1K 
2 
13 
2CLK 
1J 
3 
12 
2K 
1PRE 
4 
11 
2J 
10 
5 
10 
2PRE 
10 
6 
9 
20 
GND 
7 
8 
20 


description 


These 
devices 
contain 
two 
independent 
J-K 
negative-edge-triggered 
flip-flops. 
A low level at 
the Preset input sets the outputs 
regardless of 
the levels of the other inputs. When Preset (PRE) 
is inactive 
(high), 
data at the J and K inputs 
meeting 
the 
setup 
time 
requirements 
are 
transferred 
to the outputs on the negative-going 
edge of the clock pulse. Clock triggering 
occurs 
at a voltage 
level and is not directly 
related to 
the rise time of the clock pulse. Following 
the 
hold time interval, data at the J and K inputs may 
be changed without 
affecting the outputs. These 
versatile 
flip-flops 
can perform 
as toggle 
flip- 
flops by tying J and K high. 


The SN54HCl13 
is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 
-55°C 
to 
125°C. 
The 
SN74HCl13 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


SN54HCl13 
... 
FH OR FK PACKAGE 
(TOP VIEW) 


=i 
u ~ 
~UU 
uu 
•...•.... 
Z>N 


1 2019 


18 


17 


16 


15 
14 


2K 


NC 
2J 
NC 
2PRE 


1J 
4 
NC 
4 
1PRE 
6 
NC 
7 
10 
8 


9 10111213 


100UI00 
•... 
Z2NN 
<.9 


INPUTS 
OUTPUTS 


PRE 
CLK 
J 
K 
Q 
Q 


L 
X 
X 
X 
H 
L 


H 
~ 
L 
L 
00 
00 


H 
~ 
H 
L 
H 
L 


H 
~ 
L 
H 
L 
H 


H 
~ 
H 
H 
TOGGLE 


H 
H 
X 
X 
°0 
00 


lPR£ 
15l 
lQ 
lJ 


lCLK 


lK 
Ii:! 


2'1"R1' 


2J 
2Q 


2CLK 
21:1 
ZK 


logic 
diagram. 
each 
flip-flop 
(positive 
logic) 


PRE 


CLK 
-----~~; 


TEXAS .", 
INSTRUMENTS 


II 


II 


maximum ratings, recommended operating conditions, 
and electrical characteristics 


See Table 
II, page 2-6. 


TA - 
25°C 
SN54HCl13 
SN74HCl13 
VCC 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
6 
4.2 
5 


fclock 
Clock frequency 
4.5 V 
31 
21 
25 
MHz 


6V 
36 
25 
29 


2V 
100 
150 
125 


PRE low 
4.5 V 
20 
30 
25 
ns 


6V 
17 
25 
21 
tw 
Pulse duration 
120 
100 
2V 
80 


eLK high or low 
4.5 V 
16 
24 
20 
ns 


6V 
14 
20 
17 


2V 
100 
150 
125 


Data 
(J, K) 
4.5 V 
20 
30 
25 
ns 


Setup time 
6V 
17 
25 
21 
tsu 
before 
eLK'" 
2V 
25 
40 
30 


PRE inactive 
4.5 V 
5 
8 
6 
ns 


6V 
4 
7 
5 


2V 
0 
0 
0 


th 
Hold time. data after elK .•. 
4.5 V 
0 
0 
0 
ns 


6V 
0 
0 
0 


:I: 
(") 
s:o 
enc 
m 
switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
< 
noted), CL = 50 pF (see Note 1) 


(1 
men 


PARAMETER 
FROM 
TO 
TA = 25°C 
SN54HCl13 
SN74HC113 


VCC 
UNIT 
(INPUT) 
(OUTPUTI 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
6 
10 
4.2 
5 


fmax 
4.5 V 
31 
50 
21 
25 
MHz 


6V 
36 
60 
25 
29 


2V 
60 
165 
250 
205 


tpd 
l'FlE 
Qor Q 
4.5 V 
18 
33 
50 
41 
ns 


6V 
15 
28 
43 
35 


2V 
85 
140 
210 
175 


tpd 
elK 
CorD 
4:5 V 
19 
28 
42 
35 
ns 


6V 
16 
24 
36 
30 


2V 
28 
75 
110 
95 


tt 
QorQ 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS ." 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC114, 
SN74HC114 


DUAL J·K NEGATIVE·EDGE·TRIGGERED FLlP·FLOPS 


WITH PRESET, COMMON CLEAR, AND COMMON CLOCK 


02684, 
DECEMBER 
1982 
- 
REVISED 
MARCH 
1984 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


These 
devices 
contain 
two 
independent 
J-K 
negative-edge-triggered 
flip-flops. 
a low level at 
the 
Preset or Clear inputs 
sets or resets the 


outputs 
regardless 
of the 
levels of the other 
inputs. When the Preset and Clear are inactive 
(high), data at the J and K inputs meeting the 
setup time requirements 
are transferred 
to the 
outputs on the negative-going 
edge of the clock 


pulse. Clock triggering 
occurs at a voltage level 


and is not directly 
related to the rise time of the 


clock 
pulse. 
Following 
the hold time 
interval, 
data at the J and K inputs 
may be changed 


without 
affecting 
the 
levels 
at the 
outputs. 


These versatile flip-flops 
can perform as toggle 


flip-flops 
by tying J and K high. 


The SN54HCl14 
is characterized 
for operation 


over 
the 
full 
military 
temperature 
range 
of 


-55°C 
to 
125°C. 
The 
SN74HCl14 
is 


characterized 
for 
operation 
from 
- 40°C 
to 


85°C. 


INPUTS 
OUTPUTS 


PRE 
ClR 
ClK 
J 
K 
Q 
Q 


L 
H 
X 
X 
X 
H 
l 


H 
L 
X 
X 
X 
L 
H 


L 
l 
X 
X 
X 
W 
W 


H 
H 
I 
L 
L 
00 
00 
H 
H 
I 
H 
L 
H 
L 


H 
H 
I 
L 
H 
L 
H 


H 
H 
I 
H 
H 
TOGGLE 


H 
H 
H 
X 
X 
°0 
00 


• This configuration 
is nonstable; that is, it will not persist 


when either Preset of Clear returns to its inactive (high) 
level. 


SN54HCl14 
... 
J PACKAGE 
SN74HCl14 
... 
J OR N OR 0 (= SO) PACKAGE 


(TOP VIEW) 


CLR 
1 U14 


lK 
2 
13 


lJ 
3 
12 


1PRE 
4 
11 
1Q 
5 
10 
10 
6 
9 


GND 
7 
8 


VCC 
CLK 


2K 
2J 


2PRE 
2Q 
20 


I~ 
u~ 
~ u U 
U....J 
~~z>u 


SN54HCl14 
... 
FH OR FK PACKAGE 


(TOP VIEW) 


1J 


NC 


1PRE 
NC 


1Q 


2K 
NC 
2J 
NC 


2PRE 


CUi 


ClK 
1m 


1J 


1K 
2m 


2J 


2K 


id Cl U 10 0 
_ZZNN 


<.? 


TEXAS "I} 
INSTRUMENTS 


II 


TYPES SN54HC114, 
SN74HC114 
DUAL J-K NEGATIVE-EDGE·TRIGGERED FLIP-FLOPS 
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK 


r----------l 


I 
ClK~C 
I 
- 
••; L:....-- 


I 
I 
C 


I 
ClR 
I 


I 
1 


I 
COMMON TO 
I 
I BOTH FLlp·FlOPS 
I 
L 
", 


•• 
maximum ratings, recommended 
operating conditions, 
and electrical characteristics 


~ 
See Table II, page 2-6. 


timing requirements over recommended operating free-air temperature range (unless otherwise noted) 


TA = 25°C 
SN54HCl14 
SN74HCl14 


vCC 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
0 
5 
0 
3.3 
0 
4 


fclock 
Clock frequency 
4.5 V 
0 
25 
0 
17 
0 
20 
MHz 


6V 
0 
29 
0 
20 
0 
24 


PRE or ClR 
2V 
100 
150 
125 


4.5 V 
20 
30 
25 
low 
6V 
17 
25 
21 


Iw 
Pulse duration 
ns 


ClK 
high 
2V 
100 
150 
125 


4.5 V 
20 
30 
25 
or low 
6V 
17 
25 
21 


2V 
100 
150 
125 


Dala 
IJ,KJ 
4.5 V 
20 
30 
25 


Setup time 
6V 
17 
25 
21 


Isu 
before eLK .•. 
2V 
100 
150 
125 


ns 


PRE or CLR 
4.5 V 
20 
30 
25 


inactive 
6V 
17 
25 
21 


2V 
0 
0 
0 


Ih 
Hold time, 
data 
after 
eLK .•. 
4.5 V 
0 
0 
0 
ns 


6V 
0 
0 
0 


TEXAS -1!1 
INSTRUMENTS 


TYPES SN54HC114, 
SN74HC114 


DUAL J·K NEGTIVE·EDGE·TRIGGERED FLlP·FLOPS 


WITH PRESET, COMMON CLEAR, AND COMMON CLOCK 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 


noted), CL - 
50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC114 
SN74HC114 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
5 
9 
3.3 
4 


fmax 
4.5 V 
25 
45 
17 
20 
MHz 


6V 
29 
50 
20 
24 


2V 
75 
175 
250 
220 


Ipd 
PRE or ClR 
OorD 
4.5 V 
20 
35 
50 
44 
ns 


6V 
17 
30 
42 
37 


2V 
63 
175 
250 
220 


Ipd 
ClK 
OorQ 
4.5 V 
19 
35 
50 
44 
ns 


6V 
16·' 
30 
42 
37 


2V 
28 
75 
110 
95 


'I 
Q or Q 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS ." 
INSTRUMENTS 


I 


I 


HIGH-SPEED 
CMOS LOGIC 


TYPES SN54HC125, 
SN54HC126 


SN74HC125, 
SN74HC126 


QUADRUPLE BUS BUFFER GATES WITH 3-STATE OUTPUTS 
D2804, 
MARCH 
1984 


• 
High-Current 
3-State 
Outputs 
Interface 


Directly 
with System 
Bus or Can Drive Up 
to 15 LSTTL Loads 


• 
Package 
Options 
Include 
Small Outline 
(SO) and 


Ceramic 
Chip Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 


and Reliability 


description 


These 
bus 
buffers 
feature 
independent 
line 
drivers 
with 
three-state 
outputs. 
Each 'HC125 


output is disabled when the associated G is high, 
and each 'HC 126 output 
is disabled 
when 
the 


associated 
G is low. 


The 
SN54HC125 
and 
SN54HC126 
are 
characterized 
for operation 
over the full military 
temperature' 
range of 
- 55 °C to 
125°C. 
The 
SN74HC125 
and SN74HC126 
are characterized 
for operation 
from 
- 40 °C to 85°C. 


INPUTS 
OUTPUT 
G 
A 
Y 


L 
H 
H 


L 
L 
L 


H 
X 
Z 


INPUTS 
OUTPUT 


G 
A 
Y 


H 
H 
H 


H 
L 
L 


L 
X 
Z 


'HC125 


EN 
I> 
(31 
\J 
tv 


161 2Y 


181 3Y 


(111 
4Y 


SN54HC125, 
SN54HC126 
... 
J PACKAGE 


SN74HC125, 
SN74HC126 
... 
J OR N OR 0 (~ SO) PACKAGE 


(TOP VIEW) 


lG,1131 
1 U14 
VCC 


1A 
2 
13 
4G, 4131 


1Y 
3 
12 
4A 
2G, 2<31 
4 
11 
4Y 


2A 
5 
10 
3G, 3<31 


2Y 
6 
9 
3A 


GND 
7 
8 
3Y 


SN54HC125, 
SN54HC126 
.•. 
FH OR FK PACKAGE 


(TOP VIEW) 


1Y 


NC 
2G, 2<31 


NC 
2A 


4A 
NC 


4Y 


NC 
3G, 3<31 


'HC126 


111 
I> 
lG 
EN 
131 


121 
\J 
tv 


lA 


2G 
141 
161 


2A 
(51 
2Y 


3G 
110) 
(8) 


3A 
191 
3Y 


1131 
(111 
4G 
4Y 


4A 
1121 


TEXAS 
• 
INSTRUMENTS 


II 


TYPES SN54HC125. SN54HC126. SN74HC125, SN74HC126 
QUADRUPLE 
BUS BUFFER GATES WITH 3·STATE OUTPUTS 


2G 
2G 
I 


2A 
2Y 
2A 
2Y 


::I: 
(') 
s:0 
en 
3G 
3G 


Cm 
~ 
3A 
3Y 
3A 
3Y 


(')m 
en 


4G 
4G 


4Y 
4A 
4Y 


Pin numbers shown are for J and N packages. 


TEXAS 
• 
INSTRUMENTS 


TYPES SN54HC125. 
SN74HC125 


QUADRUPLE BUS BUFFER GATES WITH 3-STAH OUTPUTS 


maximum ratings, recommended operating conditions, 
and electrical characteristics 


See Table III, page 2-8. 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 


noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC125 
SN74HC125 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
48 
120 
180 
150 


Ipd 
A 
Y 
4.5 V 
14 
24 
36 
30 
ns 


6V 
11 
20 
31 
26 


2V 
53 
120 
180 
150 


len 
G 
y 
4.5 V 
14 
24 
36 
30 
ns 


6V 
11 
20 
31 
26 


2V 
30 
120 
180 
150 


tdis 
G 
Y 
4.5 V 
15 
24 
36 
30 
ns 


6V 
14 
20 
31 
26 


2 V 
28 
60 
90 
75 


II 
Any 
4.5 V 
8 
12 
18 
15 
ns 


6V 
6 
10 
15 
13 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted), CL = 150 pF (see Note 1) 


PARAMETER 
FROM 
TO 
TA = 25°C 
SN54HC125 
SN74HC125 


VCC 
UNIT 
(INPUT) 
IOUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2 V 
67 
150 
225 
190 


Ipd 
A 
Y 
4.5 V 
19 
30 
45 
38 
ns 


6V 
15 
25 
39 
32 


2V 
100 
135 
200 
170 


len 
G 
y 
4.5 V 
20 
27 
40 
34 
ns 


6V 
17 
23 
34 
29 
2V 
45 
210 
315 
265 
II 
Any 
4.5 V 
17 
42 
63 
53 
ns 


6V 
13 
36 
53 
45 


TEXAS 
~ 


INSTRUMENTS 


II 


TYPES SN54HC126. 
SN74HC126 


QUADRUPLE BUS BUFFER GATES WITH 3·STATE OUTPUTS 


maximum ratings. recommended operating conditions. 
and electrical characteristics 


See Table III. page 2-8. 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted). CL = 50 pF (see Note 1) 


I 


FROM 
TO 
TA 
- 
25°C 
SN54HC126 
SN74HC126 
PARAMETER 
vCC 
UNIT 
(INPUT) 
(OUTPUT! 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
47 
120 
180 
150 


tpd 
A 
Y 
4.5 V 
14 
24 
36 
30 
ns 


6V 
11 
20 
31 
26 


2V 
57 
120 
180 
150 


ten 
G 
Y 
4.5 V 
16 
24 
36 
30 
ns 


6V 
12 
20 
31 
26 


2V 
35 
120 
180 
150 


tdis 
G 
Y 
4.5 V 
17 
24 
36 
30 
ns 


6V 
15 
20 
31 
26 


2 V 
28 
60 
90 
75 


tt 
Any 
4.5 V 
8 
12 
18 
15 
ns 


6V 
6 
10 
15 
13 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted). CL = 150 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC126 
SN74HC126 
PARAMETER 
VCC 
UNIT 
(lNPUTI 
(OUTPUT! 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
67 
150 
225 
188 


tpd 
A 
Y 
4.5 V 
19 
30 
45 
38 
ns 


6V 
15 
25 
39 
33 


2V 
100 
135 
202 
169 


ten 
G 
Y 
4.5 V 
20 
27 
40 
36 
ns 


6V 
17 
23 
36 
30 


2V 
45 
210 
315 
265 


tt 
Any 
4.5 V 
17 
42 
63 
53 
ns 


6V 
13 
36 
53 
45 


TEXAS • 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers 
in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


These devices contain 
a single 13-input 
NAND 
gate. 
They 
perform 
the 
Boolean functions 
in 
postive 
logic: 


Y = A.B.C.D.E.F.G.H.I.J.K.L.M 
or 


The SN54HC133 
is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 


-55°C 
to 
125°C. 
The 
SN74HC133 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


A 
(1) 
& 


B 
121 


c 
131 


0 
(41 


E 
(51 


F 
161 


G 
(7) 


(10) 
H 
I 
(111 


(12) 


K 
(131 


L 
(141 


M 
(151 


TYPES SN54HC133. 
SN74HC133 
13·INPUT POSITIVE·NAND GATES 


SN54HC133 
... 
J PACKAGE 
SN74HC133 
... J OR N OR 0 (= SO) PACKAGE 
(TOP VIEW) 


A 
1 U16 
VCC 


B 
2 
15 
M 


C 
3 
14 
L 


D 
4 
13 
K 


E 
5 
12 
J 


F 
6 
11 
I 


G 
7 
10 
H 


GND 
8 
9 
Y 


SN54HC133 
... 
FH OR FK PACKAGE 


(TOP VIEW) 
u 
CD~~~::;: 


INPUTS 
A THRU 
M 
OUTPUT 


Y 


All inputs 
H 
L 


One or more inputs 
l 
H 


maximum 
ratings, 
recommended 
operating 
conditions, 
and electrical 
characteristics 


See Table I, page 2-4. 


TEXAS 
." 
INSTRUMENTS 


II 


TYPES SN54HC133. 
SN74HC133 
13·INPUT POSITIVE·NAND GATES 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA 
- 
25°C 
SN54HC133 
SN74HC133 
PARAMETER 
VCC 
UNIT 
(lNPUTI 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
70 
150 
225 
190 


Ipd 
Any 
Y 
4.5 V 
16 
30 
45 
38 
ns 


6V 
13 
26 
38 
33 


2V 
38 
75 
110 
95 


II 
Y 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS ~ 
INSTRUMENTS 


HIGH-SPEED 
CMOS LOGIC 


TYPES SN54HC137, 
SN74HC137 


3·L1NE TO B-L1NE DECODERS/DEMULTIPLEXERS 


WITH ADDRESS LATCHES 


02684, 
DECEM8ER 
1982 
- 
REVISED 
MARCH 
1984 


• 
Combines 
Decoder 
and 3-Bit Address 
Latch 


• 
Incorporates 
2 Output 
Enables to Simplify 
Cascading 


• 
Package Options 
Include 
Small Outline 
(SO) and 


Ceramic 
Chip Carriers 
in Addition 
to Plastic 


and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 


and Reliability 


description 


The 
'HC 137 
is 
a 
three-line 
to 
eight-line 


decoder/demultiplexer 
with latches on the three 


address inputs. When the latch-enable 
input (GL) 
is 
low, 
the 
'HC137 
acts 
as 
a 


decoder/demultiplexer. 
When GL goes from low 
to high, the address present at the select inputs 
(A, B, and C) is stored 
in the latches. 
Further 


address 
changes 
are 
ignored 
as long 
as GL 


remains 
high. 
The output 
enable 
controls, 
G 1 


and <32,control the outputs 
independently 
of the 


select or latch-enable 
inputs. 
All of the outputs 


are forced 
high if G1 is low or <32 is high. The 


'HC137 
is ideally suited for implementing 
glitch- 
free 
decoders 
in 
strobed 
(stored-address) 


applications 
in bus-oriented 
systems. 


The SN54HC137 
is characterized 
for operation 


over 
the 
full 
military 
temperature 
range 
of 


-55°C 
to 
125°C, 
The 
SN74HC137 
is 


characterized 
for 
operation 
from 
- 40°C 
to 


85°C. 


GL 
141 
x/v 
C8 


A III 
80 


B 
(21 
2 
c 
(3) 
4 


Gl 
(61 


G2 (51 


SNS4HC137 
... 
J PACKAGE 


SN74HC137. 
, . J OR NOR 
0 (= SO) PACKAGE 


(TOP 
VIEW) 
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V7 


TEXAS .• 


INSTRUMENTS 


II 


TYPES SN54HC137 
SN74HC137 
3·L1NE TO B·L1NE DECODERS/DEMULTIPLEXERS 
WITH ADDRESS LATCHES 


INPUTS 
OUTPUTS 
ENABLE 
SELECT 


GL 
Gl 
G2 
C 
B 
A 
YO 
Yl 
Y2 
Y3 
Y4 
Y5 
Y6 
Y7 


X 
X 
H 
X 
X 
X 
H 
H 
H 
H 
H 
H 
H 
H 


X 
L 
X 
X 
X 
X 
H 
H 
H 
H 
H 
H 
H 
H 


L 
H 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 


L 
H 
L 
L 
L 
H 
H 
L 
H 
H 
H 
H 
H 
H 


L 
H 
L 
L 
H 
L 
H 
H 
L 
H 
H 
H 
H 
H 


L 
H 
L 
L 
H 
H 
H 
H 
H 
L 
H 
H 
H 
H 


L 
H 
L 
H 
L 
L 
H 
H 
H 
H 
L 
H 
H 
H 


L 
H 
L 
H 
L 
H 
H 
H 
H 
H 
H 
L 
H 
H 


L 
H 
L 
H 
H 
L 
H 
H 
H 
H 
H 
H 
L 
H 


L 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 


H 
H 
L 
X 
X 
X 


Output corresponding 
to stored 


address. L; all others, H 


illogiC 
diagram(positivelogic) 


TEXAS -1!1 
INSTRUMENTS 


TYPES SN54HC137. 
SN74HC137 


3·L1NE TO B·L1NE DECODERS/DEMULTIPLEXERS 


WITH ADDRESS LATCHES 


absolute maximum ratings. recommended operating conditions. 
and electrical characteristics 


See Table IV, page 2-10. 


TA = 25°C 
SN54HC137 
SN74HC137 


VCC 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
80 
120 
100 


Iw 
Pulse duration. GI low 
4.5 V 
16 
24 
20 
ns 


6V 
14 
20 
17 


2V 
75 
115 
95 


Isu 
Setup time. A, B. and C before GL t 
4.5 V 
15 
23 
19 
ns 


6V 
13 
20 
16 


2V 
5 
5 
5 


Ih 
Hold time. A. B, and C after Gi: t 
4.5 V 
5 
5 
5 
ns 


6V 
5 
5 
5 


switching characteristics over recommended operating free-air temperature range (unless otherwiseII 
noted!. CL = 50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC137 
SN74HC137 
PARAMETER 
VCC 
UNIT 
(INPUT! 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
82 
190 
285 
240 


Ipd 
A,8,C 
Y 
4.5 V 
23 
38 
57 
48 
ns 


6V 
19 
32 
48 
41 


2V 
59 
145 
220 
180 


Ipd 
(32 
Y 
4.5 
V 
17 
29 
44 
36 
ns 


6V 
14 
25 
37 
31 


2V 
61 
145 
220 
180 


Ipd 
Gl 
Y 
4.5 V 
17 
29 
44 
36 
ns 


6V 
14 
25 
37 
31 


2V 
77 
190 
285 
240 


Ipd 
GL 
Y 
4.5 V 
22 
38 
57 
48 
ns 


6V 
19 
32 
48 
41 


2V 
38 
75 
110 
95 


II 
Y 
4.5 
V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS '1!1 
INSTRUMENTS 


• 


HIGH-SPEED 
CMOS LOGIC 
TYPES SN54HCT137, 
SN74HCT137 
3-L1NE TO B·L1NE DECODERS/DEMULTIPLEXERS 
WITH ADDRESS LATCHES 


• 
Inputs are TIL-Voltage 
Compatible 


• 
Combines 
Decoder and 3-Bit Address 
Latch 


• 
Incorporates 
2 Output 
Enables to Simplify 
Cascading 


• 
Package Options 
Include 
Small Outline 
(SO) and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


The 
'HCT137 
is 
a 
three-line 
to 
eight-line 
decoder/demultiplexer 
with latches on the three 
address inputs. When the latch-enable input (Ge) 
is 
low, 
the 
'HCT137 
acts 
as 
a 
decoder/demultiplexer. 
When GL goes from low 
to high, the address present at the select inputs 
(A, B, and C) is stored 
in the latches. 
Further 
address 
changes 
are ignored 
as long 
as GL 
remains 
high. 
The output 
enable controls, 
G1 
and G2, control the outputs independently 
of the 
select or latch-enable 
inputs. All of the outputs 
are forced 
high if G1 is low or G2 is high. The 
'HCT137 
is 
ideally 
suited 
for 
implementing 
glitch-free 
decoders in strobed (stored-address) 
applications 
in bus-oriented 
systems. 


The SN54HCT137 
is characterized for operation 
over 
the 
full 
military 
temperature 
range 
of 
-55°C 
to 
125°C. 
The 
SN74HCT137 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 
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TEXAs '1!1 
INSTRUMENTS 


5N54HCT137 
..• 
FH OR FK PACKAGE 
(TOP 
VIEW) 
u 
u uo 
m«z>>- 
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II 


INPUTS 
OUTPUTS 


ENABLE 
SELECT 
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H 


L 
H 
L 
H 
L 
H 
H 
H 
H 
H 
H 
L 
H 
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Output corresponding 
to stored 


address. L; all others, H 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54HCT137. 
SN74HCT137 
3·L1NE TO B·L1NE DECODERS/DEMULTIPLEXERS 
WITH ADDRESS LATCHES 


absolute maximum ratings, recommended operating conditions, 
and electrical characteristics 


See Table VIII, page 2-15. 


, 
TA 
- 
25°C 
SN54HCT137 
SN74HCT137 
PARAMETER 
VCC 
UNIT 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


Pulse duration, GI low 
4.5 V 
26 
39 
33 


tw 
5.5 V 
23 
35 
30 


ns 


Setup 
time. 
A, B. and C before GI t 


4.5 V 
15 
23 
19 


tsu 
5.5 V 
14 
21 


ns 


17 


Hold time. A. B. and C after GL t 


4.5 V 
5 
5 
5 


th 
ns 


5.5 V 
5 
5 
5 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA 
~ 25°C 
SN54HCT137 
SN74HCT137 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


A. B. C 
Y 


4.5 V 
25 
3B 
57 
4B 


tpd 
5.5 V 
20 
34 
51 
43 


ns 


G2 
Y 


4.5 V 
20 
29 
44 
36 
tpd 
5.5 V 
17 
25 
40 
32 
ns 


G1 
Y 


4.5 V 
20 
29 
44 
36 
tpd 
5.5 V 
17 
25 
40 
32 
ns 


GL 
4.5 V 
32 
42 
63 
52 
tpd 
Y 
ns 
5.5 V 
25 
36 
57 
47 


4.5 V 
12 
15 
22 
19 
tt 
Any 
5.5 V 
11 
14 
20 
17 
ns 


TEXAS ~ 
INSTRUMENlS 


II 


II 


HIGH·SPEED 
CMOS LOGIC 


• 
Designed Specifically 
for High·Speed 
Memory Decoders and Data Transmission 
Systems 


• 
Incorporates 
3 Enable Inputs to Simplify 
Cascading 
and/or 
Data Reception 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality 
and Reliability 


description 


The 'HC 138 circuit 
is designed to be used in 
high-performance 
memory-decoding 
or data- 
routing 
applications 
requiring 
very 
short 
propagation 
delay times. 
In high-performance 
memory 
systems 
this 
decoder 
can 
be used 
to 
minimize 
the effects 
of system 
decoding. 
When 
employed 
with 
high-speed 
memories 
utilizing a fast enable circuit, the delay times of 
this decoder and the enable time of the memory 
are usually less than the typical access time of 
the 
memory. 
This 
means 
that 
the 
effective 
system 
delay 
introduced 
by 
the 
decoder 
is 
negligible. 


The conditions 
at the binary select inputs at the 
three 
enable inputs ,select one of eight 
input 
lines. Two active-low and one active-high enable 
inputs 
reduce the need for external 
gates or 


inverters when expanding. A 24-line decoder can 
be implemented 
without 
external inverters and 
a 32-line decoder requires only one inverter. An 
enable input 
can be used as a data input 
for 
demultiplexing 
applications. 


The SN54HC138 
is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 


-55°C 
to 
125°C. 
The 
SN74HC138 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


TYPES SN54HC13B. 
SN74HC13B 
3·L1NE TO B·L1NE DECODERS/DEMULTIPLEXERS 


SN54HC138 
... 
J PACKAGE 
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(TOP 
VIEW) 
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TEXAS ~ 
INSTRUMENTS 


II 
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TEXAS • 
INSTRUMENlS 


TYPES SN54HC13B, 
SN74HC13B 
3·L1NE TO B·L1NE DECODERS/DEMULTIPLEXERS 


ENABLE 
SELECT 
OUTPUTS 
INPUTS 
INPUTS 
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H 
H 
H 
H 
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L 
L 
L 
H 
L 
H 
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L 
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H 
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L 
L 
L 
H 
H 
H 
H 
H 
L 
H 
H 
H 
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L 
L 
H 
L 
L 
H 
H 
H 
H 
L 
H 
H 
H 


H 
L 
L 
H 
L 
H 
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H 
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H 
H 
.L 
H 
H 


H 
L 
L 
H 
H 
L 
H 
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H 
H 
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H 


H 
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H 
H 
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H 
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L 


maximum ratings. recommended operating conditions. 
and electrical characteristics 


See Table IV, page 2-10. 


switching 
characteristics over recommended operating free-air temperature range (unless otherwise 
noted!. CL = 50 pF (see Note 1j 


FROM 
TO 
TA 
- 
25°C 
SN54HC138 
SN74HC138 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUTI 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
67 
180 
270 
225 


Ipd 
A. B. or C 
Any Y 
4.5 V 
18 
36 
54 
45 
ns 


6V 
15 
31 
46 
38 


2V 
66 
155 
235 
195 


Ipd 
Enable 
Any 
Y 
4.5 V 
18 
31 
47 
39 
ns 


6V 
15 
26 
40 
33 


2V 
38 
75 
110 
95 


II 
Any 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS 
." 
INSTRUMENTS 


II 


II 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HCT13B. 
SN74HCT13B 
3·L1NE TO B-L1NE DECODERS/DEMULTIPLEXERS 


• 
Inputs 
Are TTL-Voltage 
Compatible 


• 
Designed 
Specifically 
for High-Speed 
memory 
Decoders 
and Data Transmission 
Systems 


• 
Incorporates 
3 Enable 
Inputs 
to Simplify 
Cascading 
and/or 
Data Reception 


• 
Package 
Options 
Include 
Small Outlil'!e 
(SO) and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


The 'HCT138 
circuit is designed to be used in 
high-performance 
memory-decoding 
or data- 
routing 
applications 
requiring 
very 
short 
propagation 
delay times. 
In high-performance 
memory systems, 
this decoder can be used to 
minimize the effects of system decoding. When 
employed with high.-speed memories utilizing a 
fast 
enable 
circuit, 
the 
delay 
times 
of 
this 
decoder and the enable time of the memory are 
usually 
less than 
typical 
access time 
of the 
memory. This means that the effective 
system 
delay introduced 
by the decoder is negligible. 


The conditions at the binary select inputs and the 
three 
enable inputs 
select 
one of eight 
input 
lines. Two active-low and one active-high enable 
inputs 
reduce the need for external 
gates or 
inverters when expanding. A 24-line decoder can 
be implemented 
without 
external inverters and 
a 32-line decoder requires only one inverter. An 
enable input 
can be used as a data input for 
demultiplexing 
applications. 


The SN54HCT138 
is characterized for operation 
over 
the 
full 
military 
temperature 
range 
of 
-55°C 
to 
125°C. 
The 
SN74HCT138 
is 


characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 
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TEXAS ~ 
INSTRUMENTS 


II 


TYPES SN54HCT13B. 
SN74HCT13B 
3-L1NE TO B·L1NE DECODERS/DEMULTIPLEXERS 
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TEXAS '1!1 
INSTRUMENTS 


TYPES SN54HCT13B. 
SN74HCT13B 


3-L1NE TO B·L1NE DECODERS/DEMULTIPLEXERS 


ENABLE 
SELECT 
OUTPUTS 
INPUTS 
INPUTS 
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L 


maximum ratings, recommended operating conditions, 
and electrical characteristics 


See Table VIII, page 2-15. 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), CL = 60 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HCT138 
SN74HCT138 
PARAMETER 
vcc 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 
V 
23 
36 
54 
45 


tpd 
A. B, or C 
Any 
Y 


5.5 V 
17 
32 
49 
34 
ns 


4.5 
V 
22 
33 
50 
42 
tpd 
Enable 
Any Y 
ns 
5.5 V 
18 
30 
45 
38 


4.5 
V 
11 
15 
22 
19 
tt 
Any 


5.5 V 
11 
14 
20 
17 
ns 


TEXAS '1!1 
INSTRUMENTS 


II 


HIGH-SPEED 
CMOS LOGIC 
TYPES SN54HC139, 
SN74HC139 
DUAL 2·L1NE TO 4-L1NE DECODERS/DEMULTIPLEXERS 


• 
Designed 
Specifically 
for High-Speed 
Memory 
Decoders 
and Data Transmission 
Systems 


• 
Incorporates 
2 Enable 
Inputs 
to Simplify 
Cascading 
and/or 
Data Reception 


• 
Package 
Options 
Include 
Small 
Outline 
(SO) and Ceramic 
Chip 
Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas 
Instruments 
Quality 
and Reliability 


The 'HC139 
circuit is designed to be used in high-performance 
memory-decoding or data-routing 
applications requiring very 
short propagation delay times. In high-performance 
memory 
systems, this decoder can be used to minimize the effects of 
system decoding. When employed with high-speed memories 
utilizing a fast-enable circuit, the delay times of this decoder and 
the enable time of the memory are usually less than the typical 
access time of the memory. This means that the effective 
system delay introduced by the decoder is negligible. 


The 'HC139 
is comprised of two individual two-line to four-line 
decoders in a single package. The active-low a,nableinput can 


be used 
as a data 
line 
in demultiplexing 
applications. 
These 
decoders/demultiplexers 
feature fully buffered inputs, each of 
which represents only one normalized load to its driving circuit. 


The SN54HC139 
is characterized for operation over the full 


military temperature range of -55°C 
to 125°C. 
The SN74HC139 
is characterized for operation from -40°C 
to 85°C. 


SN54HC139, 
, , J PACKAGE 
SN74HC139 
, , ,J OR N OR D(= 
SO) PACKAGE 
(TOP VIEW) 


lG 
1 '-J,6 
VCC 


lA 
2 
15 
2G 


18 
3 
14 
2A 


lYO 
4 
13 
28 


lYl 
5 
12 
2YO 


lY2 
6 
11 
2Yl 


lY3 
10 
2Y2 


GND 
9 
2Y3 


18 
4 
lYO 
5 


NC 
6 
lYl 
7 
lY2 
8 


x/v 
lA 
121 
lVo 
lA 
121 
1Vo 


(31 
lVl 
131 
lVl 
lB 


1V2 
1G" 
1V2 


TEXAS ." 
INSTRUMENTS 


II 


TYPES SN54HC139. 
SN74HC139 
DUAL 2·L1NE TO 4·L1NE DECODERS/DEMULTIPLEXERS 


II 


INPUTS 
OUTPUTS 
ENABLE 
SELECT 


G 
B 
A 
YO Y1 Y2 Y3 


H 
X 
X 
H 
H 
H 
H 


L 
L 
L 
L 
H 
H 
H 
l 
l 
H 
H 
l 
H 
H 


l 
H 
l 
H 
H 
l 
H 
l 
H 
H 
H 
H 
H 
l 


maximum ratings. recommended operating conditions. and electrical characteristics 


See Table IV, page 2-10. 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted). CL - 
50 pF (see Note 1) 


FROM 
TO 
TA 
- 
25°C 
SN54HC139 
SN74HC139 
PARAMETER 
vcc 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
47 
175 
255 
220 


tpd 
A or B 
Y 
4.5 V 
14 
35 
51 
44 
ns 


6V 
12 
30 
44 
38 


2V 
39 
175 
255 
220 


tpd 
G 
y 
4.5 V 
11 
35 
51 
44 
ns 


6V 
10 
30 
44 
38 


2V 
38 
75 
110 
95 


tt 
Y 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS ~ 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC147. 
SN54HC148 


SN74HC147. 
SN74HC148 


10-L1NE TO 4·L1NE AND 8-L1NE TO 3·L1NE PRIORITY ENCODERS 


02844, 
MARCH 
1984 


SN54HC147 
... 
J PACKAGE 
SN74HC147 
... 
J OR N OR 0(= 
SO) PACKAGE 
(TOPVIEWj 
• 
Encodes 10-Line Decimal to 4-Line BCD 


• 
Applications 
Include: 
Keyboard 
Encoding 
Range Selection 


4 
1 V,6 
vCC 


5 
2 
15 
NC 


6 
3 
'4 
D 


7 
4 
'3 
3 


8 
5 
'2 
2 
C 
6 
11 
1 
8 
7 
'0 
9 
GND 
8 
9 
A 


• 
Encodes 8 Data Lines to 3-Line Binary 
(Octal) 


• 
Applications 
Include: 


N-Bit Encoding 
Code Converters 
and Generators 
SN54HC147 
... 
FH OR FK PACKAGE 


(TOP VIEW) 
• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers 
in Addition 
to Plastic 


and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


3 
2 
1 2019 


6 
4 
18 
D 
7 
5 
17 
3 


NC 
6 
16 
NC 


8 
7 
15 
2 


C 
8 
14 , 


9 
10 11 12 13 


ceou<tcn 
z z 
'" 


description 


These encoders feature priority decoding of the 
inputs to ensure that only the highest-order 
data 


line is encoded. The 'HC147 
encodes nine data 


lines to 
four-line 
(8-4-2-1) 
BCD. The implied 
decimal 
zero 
condition 
requires 
no 
input 


condition 
as zero is encoded when all nine data 
lines 
are at 
a high 
logic 
level. 
The 
'HC148 


encodes 
eight 
data lines to three-line 
(4-2-1) 
binary (octal). Cascading circuitry 
(enable input 
EI and enable output 
EO) has been provided to 
allow 
octal 
expansion 
without 
the 
need 
for 


external circuitry. 
For all types, data inputs and 
outputs 
are active 
at the low logic level. 


The 
SN54HC147 
and 
SN54HC148 
are 


characterized 
for operation over the full military 


temperature 
range of 
- 55°C 
to 
125°C. 
The 
SN74HC147 
and SN74HC148 
are characterized 


for operation 
from 
- 40°C 
to 85 °C. 


SN54HC148 
... 
J PACKAGE 
SN74HC148 
... 
J OR N OR 0 (= SO) PACKAGE 


(TOP VIEW) 


4 
1 V'6 
vCC 


5 
2 
15 
EO 


6 
3 
'4 
GS 


7 
4 
'3 
3 


EI 
5 
12 
2 


A2 
6 
" , 


A1 
'0 
D 


GND 
9 
AD 


SN54HC148 
... 
FH OR FK PACKAGE 


(TOP VIEW) 


6 
4 
7 
5 


NC 
6 


EI 
A2 
8 


TEXAS '1!1 
INSTRUMENTS 


II 


INPUTS 
OUTPUTS 


1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
C 
8 
A 


H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 


X 
X 
X 
X 
X 
X 
X 
X 
L 
L 
H 
H 
L 


X 
X 
X 
X 
X 
X 
X 
L 
H 
L 
H 
H 
H 


X 
X 
X 
X 
X 
X 
L 
H 
H 
H 
L 
L 
L 


X 
X 
X 
X 
X 
L 
H 
H 
H 
H 
L 
L 
H 


X 
X 
X 
X 
L 
H 
H 
H 
H 
H 
L 
H 
L 


X 
X 
X 
L 
H 
H 
H 
H 
H 
H 
L 
H 
H 


X 
X 
L 
H 
H 
H 
H 
H 
H 
H 
H 
L 
L 


X 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 
H 


L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 


illOgiC symbols 


INPUTS 
OUTPUTS 


EI 
0 
1 
2 
3 
4 
5 
6 
7 
A2 
Al 
AO 
GS 
EO 


H 
X 
X 
X 
X 
X 
X 
X 
X 
H 
H 
H 
H 
H 


L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 


L 
X 
X 
X 
X 
X 
X 
X 
L 
L 
L 
L 
L 
H 


L 
X 
X 
X 
X 
X 
X 
L 
H 
L 
L 
H 
L 
H 


L 
X 
X 
X 
X 
X 
L 
H 
H 
L 
H 
L 
L 
H 


L 
X 
X 
X 
X 
L 
H 
H 
H 
L 
H 
H 
L 
H 


L 
X 
X 
X 
L 
H 
H 
H 
H 
H 
L 
L 
L 
H 


L 
X 
X 
L 
H 
H 
H 
H 
H 
H 
L 
H 
L 
H 


L 
X 
L 
H 
H 
H 
H 
H 
H 
H 
H 
L 
L 
H 


L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 
H 


H = high logic level. L= low logic level. X = irrelevant 


'HCl48 


HPRI/BIN 


0 
(10) 
0/210 
;;>1 
10 
(111 
1/211 
11 


2 
(121 
2/212 
12 
A 
(131 
3/213 
13 
(15) 
EO 
B 
(1) 
18 
4 
4/214 
14 


5 
(21 
15 
5/215 
(31 
6/216 
16 
6 
(41 
7/217 
17 


TEXAS 
." 
INSTRUMENTS 


TYPES SN54HC147, 
SN54HC14B 


SN74HC147, 
SN74HC14B 


1D-L1NE TO 4-L1NE AND B-L1NE TO 3-L1NE PRIORITY ENCODERS 


logic diagrams 


'HC147- 
'HCI48 


(111 
110) 


1 
0--- 


2 (121 
1(11) 


31131 
21121 


4111 


3(13) 


5121 
4l!L 


6(3) 
5 (2) 


7141 
6131 


S(5) 


7(4) 


EllS) 


9(101 


maximum ratings, recommended operating conditions, 
and electrical characteristics 


See Table IV, page 2-10. 


'HC147 switching 
characteristics 
over recommended operating free-air temperature range (unless 
otherwise noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC147 
SN74HC147 


PARAMETER 
VCC 
UNIT 
(INPUT) 
IOUTPUTI 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
75 
190 
285 
240 


Ipd 
Any 
Any 
4.5 V 
25 
38 
57 
48 
ns 


6V 
21 
32 
48 
41 


2V 
28 
75 
110 
95 


II 
Any 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS .• 
INSTRUMENTS 


II 


TYPES SN54HC147. 
SN54HC14B 


SN74HC147. 
SN74HC14B 
10-L1NE TO 4-L1NE AND B·L1NE TO 3·L1NE PRIORITY ENCODERS 


'HC148 switching 
characteristics over recommended operating free-air temperature range (unless 
otherwise noted). CL = 50 pF (see Note 1) 


II 


FROM 
TO 
TA 
- 25°C 
SN54HC148 
SN74HC148 
PARAMETER 
vcc 
UNIT 


IINPUTI 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
69 
180 
270 
225 


1-7 


AO. A1. 
4.5 V 
23 
36 
54 
45 
Ipd 
or A2 
ns 


6V 
21 
31 
46 
38 


2V 
60 
150 
225 
190 


Ipd 
0-7 
EO 
4.5 V 
20 
30 
45 
38 
ns 


6V 
17 
26 
38 
33 


2V 
75 
190 
285 
240 


Ipd 
0-7 
GS 
4.5 V 
25 
38 
57 
48 
ns 


6V 
21 
32 
48 
41 


2V 
78 
195 
295 
245 


EI 
AO.A1 
4.5 V 
26 
39 
59 
49 
Ipd 
or A2 


ns 


6V 
22 
33 
50 
42 


2V 
57 
145 
220 
180 


Ipd 
EI 
GS 
4.5 V 
19 
29 
44 
36 
ns 


6V 
16 
25 
38 
31 


2V 
66 
165 
250 
205 


Ipd 
EI 
EO 
4.5 V 
22 
33 
50 
41 
ns 


6V 
19 
28 
43 
35 


2V 
28 
75 
110 
95 


II 
Any 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS ." 
INSTRUMENTS 


TYPES SN54HC147, 
SN54HC14B 
SN74HC147, 
SN74HC14B 
10·L1NE TO 4·L1NE AND B·L1NE TO 3·L1NE PRIORITY ENCODERS 


16-L1NEDATA (ACTIVE LOW) 
_---------,,1\---------- 
I 
\ 
o 
1 
2 
3 
4 
5 
6 
11 12 13 
14 
15 


16·L1NEDATA (ACTIVE LOW) 
---------_.1\,,--------- ..\ 
8 
9 
10 
11 12 13 14 
15 
ENABLE 
(ACTIVE LOW) 


-.., 


I 
I 
__ J 


Since the 'HC14 7 and 'HC148 
are combinational 
logic circuits, 
wrong addresses can appear during input 


transients. 
Moreover, 
for the 'HC148, 
a change from high to low at input EI can cause a transient 
low 
on the GS output 
when all inputs are high. This must be considered 
when strobing 
the outputs. 


TEXAS • 
INSTRUMENlS 


II 


II 


HIGH-SPEED 
CMOS LOGIC 
TYPES SN54HC151. 
SN74HC151 


B·L1NE TO HINE 
DATA SELECTORS/MULTIPLEXERS 


• 
B-Line to 1-Line Multiplexers 
Can 


Perform 
As: 
Boolean 
Function 
Generators 
Parallel-to-Serial 
Converters 
Data Source 
Selectors 


• 
Package 
Options 
Include 
Small Outline 
(SO) and 


Ceramic 
Chip Carriers 
in Addition 
to Plastic 


and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 


and Reliability 


description 


These 
monolithic 
data 
selectors/multiplexers 


provide full binary decoding to select one of eight 
data sources. 
The strobe 
input 
(<3) must be at 
a low logic level to enable the inputs. A high level 
at the strobe terminal 
forces the W output 
high 


and the Y output 
low. 


The SN54HC151 
is characterized 
for operation 


over 
the 
full 
military 
temperature 
range 
of 


-55°C 
to 
125°C. 
The 
SN74HC151 
is 


characterized 
for 
operation 
from 
- 40°C 
to 


85°C. 


INPUTS 
OUTPUTS 


SELECT 
STROBE 
G 
y 
w 
C 
B 
A 


X 
X 
X 
H 
L 
H 


L 
L 
L 
L 
00 
50 


L 
L 
H 
L 
01 
D1 


L 
H 
L 
L 
02 
ID" 


L 
H 
H 
L 
03 
53 


H 
L 
L 
L 
04 
D4 


H 
L 
H 
L 
05 
D5 


H 
H 
L 
L 
06 
D6 


H 
H 
H 
L 
07 
07 


H = high level, L = low level, X = irrelevant 


00, 01 ... 
07 = the level of the 0 respective input 


SN54HC151 
... 
J PACKAGE 
SN74HC151 
... 
J OR N OR 0 (~ 
SO) PACKAGE 


(TOP VIEW) 


D3 
1 U16 
VCC 


D2 
2 
15 
D4 


01 
3 
14 
D5 


DO 
4 
13 
D6 


y 
5 
12 
07 


W 
6 
11 
A 


G 
7 
10 
B 
GNO 
8 
9 
C 


SN54HC151 
... 
FH OR FK PACKAGE 


(TOP VIEW) 


U 
N 
M 
U 
Uo::t 
ooz>O 


3 
2 
1 2019 


01 
18 
D5 


DO 
5 
17 
D6 


NC 
6 
16 
NC 


Y 
7 
15 
D7 


W 
8 
14 
A 


9 10 11 1213 


1<::> 
0 U U '" 
Zz 


<::> 


G 
171 


A 
(111 


B 
110) 
c 
(91 


(4) 
DO 
01 
(31 


121 
02 
111 
03 


(151 
04 
05 
1141 
1131 
06 
07 
(121 


(51 
Y 


161 
w 


TEXAS '1!1 
INSTRUMENlS 


II 


TYPES SN54HC151, 
SN74HC151 
B-L1NE TO 1-L1NE DATA SELECTORS/MULTIPLEXERS 


EI 


01(3) 


02 (2) 
~n 
03 (1) 
s: 


~ 
04 (15) 


~ 
051141 
Sn 
D6 (131 
m 
C/) 


maximum ratings, recommended operating conditions, 
and electrical characteristics 


See Table III, page 2-8. 


TEXAS .", 
INSTRUMENTS 


TYPES SN54HC151. 
SN74HC151 


B-L1NE TO 1·L1NE DATA SELECTORS/MULTIPLEXERS 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted). CL - 
50 pF (see Note 1) 


FROM 
TO 
TA 
~ 25°C 
SN54HC151 
SN74HC151 
PARAMETER 
vCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
94 
250 
360 
312 


tpd 
A, 8, or C 
YorW 
4.5 V 
30 
50 
73 
63 
ns 


6V 
25 
43 
62 
54 


2V 
74 
195 
283 
244 


tpd 
Any 0 
YorW 
4.5 V 
23 
39 
57 
49 
ns 


6V 
20 
33 
48 
41 


2V 
49 
127 
185 
159 


tpd 
G 
YorW 
4.5 V 
15 
25 
37 
32 
ns 


6V 
13 
22 
32 
28 


2V 
22 
75 
110 
95 


tt 
4.5 V 
9 
)~ 
22 
19 
ns 


6V 
8 
13 
19 
16 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted). CL - 
150 pF (see Note 1) 


FROM 
TO 
TA 
~ 25°C 
SN54HC151 
SN74HC151 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
107 
350 
525 
440 


tpd 
A, B. or C 
Yor 
W 
4.5 V 
33 
70 
105 
88 
ns 


6V 
30 
59 
89 
76 


2V 
90 
275 
415 
345 


tpd 
Any 0 
YorW 
4.5 V 
29 
51 
83 
69 
ns 


6V 
25 
47 
72 
59 


2V 
67 
205 
310 
255 


tpd 
G 
YorW 
4.5 V 
21 
41 
62 
51 
ns 


6V 
18 
35 
53 
43 


2V 
51 
2,10 
315 
265 


tt 
4.5 V 
16 
42 
63 
53 
ns 


6V 
14 
36 
53 
45 


TEXAS 
~ 
INSTRUMENTS 


II 


HIGH-SPEED 
CMOS LOGIC 
TYPES SN54HC152. 
SN74HC152 
8-L1NE TO 1·L1NE DATA SELECTORS/MULTIPLEXERS 


• 
Selects One-ot-Eight Data Sources 


• 
Performs Parallel-to-Serial 
Conversion 


• 
Package Options Include Small Outline (SO) and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 


• 
Dependable Texas Instruments Quality 
and Reliability 


These monolithic data selectors/multiplexers 
con- 
tain full on-chip binary decoding to select the desired 
one-of-eight data sources. 


The SN54HC152 
is characterized for operation over 
the full 
military 
temperature 
range of -55°C 
to 
125°C. The SN74HC152 
is characterized for opera- 
tion from -40°C 
to 85°C. 


SELECT 
OUTPUT 
INPUTS 
W 
C 
B 
A 


L 
L 
L 
00 


L 
L 
H 
51 


L 
H 
L 
52 


L 
H 
H 
53 


H 
L 
L 
54 


H 
L 
H 
05 


H 
H 
L 
06 


H 
H 
H 
51 


SN54HC152 
... J PACKAGE 
SN74HC152 
... 
J OR N OR 0 (~ SO) PACKAGE 
(TOP VIEW) 


D4 
, U'4 
VCC 


03 
2 
'3 
D5 


D2 
3 
12 
D6 


D1 
4 
11 
D7 


00 
5 
10 
A 


W 
6 
9 
B 


GND 
7 
B 
C 


SN54HC152 
... 
FH OR FK PACKAGE 
(TOP VIEW) 


8~~~~ 


1 2019 


D2 
4 
1B 
NC 
5 
17 


D1 
6 
16 
NC 
7 
15 


00 
B 
14 


9 
101112'3 


~~~UtD 
" 
NC- No internal connection 


A 
1'01 
B 
191 
c 
181 


DO 
(51 
(4) 
D' 
D2 
(3) 


D3 
(2) 


04 
(1) 


D5 
(13) 


D6 
1121 


07 
(11) 


MUX t> 
O} 0 
G] 


2 
o, 


2 


3 


4 


5 
6 


7 


TEXAS .• 
INSTRUMENTS 


II 


DO 
II 


01 


02 
:I: 
(') 
03 
s:0 
en 
04 
0 
m 
05 
< 
(') 
m 
06 
en 


07 


TYPES SN54HC152, 
SN74HC152 
B·L1NE TO 1·L1NE DATA SELECTORS/MULTIPLEXERS 


maximum ratings. recommended operating conditions. and electrical characteristics 


See Table III, page 2-8. 


TEXAS "!1 
INSTRUMENTS 


TYPES SN54HC152, 
SN74HC152 


B-L1NE TO l-L1NE DATA SELECTORS/MULTIPLEXERS 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted), CL - 
50 pF (see Note 1) 


FROM 
TO 
TA 
~ 25°C 
SN54HC152 
SN74HC152 
PARAMETER 
VCC 
UNIT 
IINPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
50 
170 
255 
213 


Ipd 
A B. or C 
W 
4.5 V 
18 
34 
51 
43 
ns 


6V 
16 
29 
44 
36 


2V 
38 
130 
195 
163 


Ipd 
Any D 
W 
4.5 V 
14 
26 
39 
33 
ns 


6V 
12 
22 
33 
28 


2 V 
20 
60 
90 
75 


II 
W 
4.5 V 
8 
12 
18 
15 
ns 


6V 
6 
10 
15 
13 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted), CL - 
150 pF (see Note 1) 


FROM 
TO 
TA ~ 25°C 
SN54HC152 
SN74HC152 
PARAMETER 
VCC 
UNIT 
IINPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
63 
225 
385 
318 


Ipd 
A, B. or C 
W 
4.5 V 
22 
51 
77 
64 
ns 


6V 
19 
44 
66 
55 


2V 
52 
215 
325 
268 


Ipd 
Any D 
W 
4.5 V 
18 
43 
65 
54 
ns 


6V 
16 
37 
55 
47 


2V 
45 
210 
315 
265 


II 
W 
4.5 V 
17 
42 
63 
53 
ns 


6V 
13 
36 
53 
45 


TEXAS -II 
INSTRUMENTS 


I 


HIGH-SPEED 
CMOS LOGIC 
TYPES SN54HC153. 
SN74HC153 
DUAL 4·L1NE TO 1·L1NE DATA SELECTORS/MULTIPLEXERS 


• 
Permits 
MUltiplexing 
from 
N Lines to .1Line 


• 
Performs 
Parallel-to-Serial 
Conversion 


• 
Strobe 
(Enable) 
Line Provided 
for Cascading 
(N 
lines to n lines) 


• 
Package 
Options 
Include 
Small Outline 
(SO) and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


Each of these data selectors/multiplexers 
contains 
in- 
verters 
and drivers 
to supply full 
binary 
decoding 
data 
selection to the AND-OR gates. Separate strobe inputs (<3) 
are provided for each of the two four-line 
sections. 


The SN54HC153 
is characterized 
for operation 
over the 
full 
military 
temperature 
range of -55°C 
to 125°C. The 
SN74HC153 
is characterized 
for operation from -40°C 
to 
85°C. 


SELECT 
DATA 
INPUTS 
STROBE 
OUTPUT 
INPUTS 


B 
A 
CO 
Cl 
C2 
C3 
G 
y 


x 
x 
x 
x 
x 
X 
H 
L 


L 
L 
L 
X 
X 
X 
L 
L 


L 
L 
H 
X 
X 
X 
L 
H 


L 
H 
X 
L 
X 
X 
L 
L 


L 
H 
X 
H 
X 
X 
L 
H 


H 
L 
X 
x 
.L 
x 
L 
L 


H 
L 
X 
X 
H 
X 
L 
H 


H 
H 
X 
X 
X 
L 
L 
L 


H 
H 
X 
X 
X 
H 
L 
H 


SN54HC153 ... J PACKAGE 
SN74HC153 ... J OR N OR D (~ SO) PACKAGE 
(TOP VIEW) 


1 U,6 


2 
15 
3 
14 


4 
13 


5 
12 
6 
11 


7 
10 
8 
9 
• 


TEXAS .• 
INSTRUMENTS 


SN54HC153 ... 
FH OR FK PACKAGE 
(TOP VIEW) 


U 
Il? U 
UIl? 
lJJ 
Z>N 


1C3 
1C2 
5 
NC 
6 
lC1 
7 
lCO 
8 


1G (1) 


Ica 
(6J 


lCl 
(5) 


lC2 
(4) 


lC3 
(3) 
20 
1151 
1101 
2CO 
2Cl 
(11) 


2C2 
(12) 


2C3 
(131 


TYPES SN54HC153. 
SN74HC153 
DUAL 4-L1NE TO 1-L1NE DATA SELECTORS/MULTIPLEXERS 


maximum ratings, recommended operating conditions, and electrical characteristics 


See Table III, page 2-8. 


TEXAS -1!1 
INSTRUMENTS 


TYPES SN54HC153, 
SN74HC153 
DUAL 4·L1NE TO 1-L1NE DATA SELECTORS/MULTIPLEXERS 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted). CL - 
50 pF (see Note 1) 


FROM 
TO 
TA 
~ 25°C 
SN54HC153 
SN74HC153 
PARAMETER 
VCC 
UNIT 
IINPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
90 
150 
225 
190 


Ipd 
A or B 
Y 
4.5 V 
21 
30 
45 
38 
ns 


6V 
17 
26 
38 
32 


2V 
73 
126 
189 
158 
Data 


Ipd 
y 
4.5 V 
17 
28 
42 
35 
ns 
(Any CI 
6V 
14 
23 
35 
29 
- 
2V 
38 
95 
150 
125 


Ipd 
G 
Y 
4.5 V 
11 
19 
28 
24 
ns 


6V 
9 
16 
24 
20 


2V 
20 
60 
90 
75 


II 
Y 
4.5 V 
8 
12 
18 
15 
ns 


6V 
6 
10 
15 
13 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted). CL = 150 pF (see Note 1) 


FROM 
TO 
TA 
~ 25°C 
SN54HC153 
SN74HC153 
PARAMETER 
VCC 
UNIT 
IINPUTI 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
105 
235 
355 
295 


Ipd 
A or B 
Y 
4.5 V 
27 
47 
71 
59 
ns 


6V 
21 
41 
60 
51 


2V 
93 
220 
335 
274 
Data 
Ipd 
Y 
4.5 V 
23 
44 
67 
55 
ns 
(Any CI 
6V 
19 
38 
57 
48 
- 
2V 
60 
185 
280 
230 


Ipd 
G 
Y 
4.5 V 
17 
37 
56 
46 
ns 


6V 
14 
32 
48 
40 


2V 
45 
210 
315 
265 


II 
Y 
4.5 V 
17 
42 
63 
53 
ns 


6V 
13 
36 
53 
45 


TEXAS '1!1 
INSTRUMENTS 


• 


• 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC157, 
SN54HC158, 
SN74HC157, 
SN74HC158 
QUADRUPLE 2-L1NE TO l·L1NE DATA SELECTORS/MULTIPLEXERS 


• 
Package Options 
Include 
Small Outline 
(SO) and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


These 
monolithic 
data 
selectors/multiplexers 
contain 
inverters 
and drivers to supply full data 
selection 
to the four output 
gates. 
A separate 
strobe 
input 
(G) is provided. 
A 4-bit 
word 
is 
selected from one of two sources and is routed 
to the four outputs. 
The 'HC157 
presents 
true 
data 
whereas 
the 
'HC158 
presents 
inverted 
data. 


The 
SN54HC157 
and 
SN54HC158 
are 
characterized 
for operation 
over the full military 
temperature 
range of 
- 55°C 
to 
125°C. 
The 
SN74HC157 
and SN74HC158 
are characterized 
for operation 
from 
-40°C 
to 85°C. 


INPUTS 
OUTPUT 
V 


DATA 
STROBE 
SELECT 
'HC157 
'HC15S 
G 
A/B 
A 
B 


H 
X 
X 
X 
L 
H 


L 
L 
L 
X 
L 
H 


L 
L 
H 
X 
H 
L 


L 
H 
X 
L 
L 
H 


L 
H 
X 
H 
H 
L 


G (15) 


A/B (1) 


1A 121 


1B 
(3) 


2A 
(5) 


ZB 
(6) 


3A 
(11) 
3B (10) 


4A 
(14) 


4B (131 


(4) 
IV 


(7) 
2V 


SN54HC157, 
SN54HC158 
... 
J PACKAGE 
SN74HC157, 
SN74HC158 
... 
J OR N OR D (= SO) PACKAGE 
(TOP VIEW} 


AIB 
1 U,6 
VCC 


lA 
2 
15 
G 
I B 
3 
14 
4A 
IV 
4 
13 
4B 


2A 
5 
12 
4V 


2B 
6 
11 
3A 


2V 
7 
10 
3B 


GND 
8 
9 
3V 


SN54HC157, 
SN54HC158 
... 
FH. OR FK PACKAGE 


(TOP VIEW} 


<t~u~ 
~I<t z >1<.9 


"G(15) 


A/B 
(1) 


lA 
(2) 
lB (3) 


2A 
(5) 


2B (6) 


3A 
(11) 
3B (10) 


4A 
(14) 


4B 
(13) 


TEXAS • 
INSTRUMENTS 


• 


TYPES SN54HC157. 
SN54HC158. 
SN74HC157. 
SN74HC158 
QUADRUPLE 2-L1NE TO 1-L1NE DATA SELECTORS/MULTIPLEXERS 


logic diagrams (positive logic) 


'HC157 


lA 
(2) 


lB 
(31 
IV 


2A 
(5) 


(6) 
2V 
2B 


3A 
(111 


3B 
(10) 
3V 
• 


(14) 
4A 


(13) 
:I: 
4B 


(') 
STROBE G 
(15) 
s: 
SELECTA/B 
0 
(1) 
enc 
m 
'HC15B 
< 
(') 
lA 
(2) 
m 
en 
lB 
(31 
IV 


2A 
(5) 


2B 
(61 


3A 
(11) 


3B 
(10) 
3V 


4A 
(14) 


4B 
1131 


STROBE G 
(15) 


SELECTA/B 
(11 


Pin numbers shown are for J and N packages. 


3-112 
TEXAS "'11 
INSTRUMENlS 


TYPES SN54HC157. 
SN54HC158. 
SN74HC157. 
SN74HC158 
QUADRUPLE 2-L1NE TO l·L1NE DATA SELECTORS/MULTIPLEXERS 


maximum ratings, recommended operating conditions, 
and electrical characteristics 


See Table III, page 2-8. 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted), CL = 50 pF (see Note 1) 


TA 
~ 25°C 
SN54HC157 
SN74HC157 
FROM 
TO 
PARAMETER 
vCC 
SN54HC158 
SN74HC158 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2 V 
53 
125 
190 
150 


tpd 
A or B 
Y 
4.5 V 
13 
25 
38 
32 
ns 


5V 
11 
21 
32 
27 


2V 
57 
125 
190 
150 


tpd 
A/8 
Y 
4.5 V 
18 
25 
38 
31 
ns 


6V 
14 
21 
32 
27 


2 V 
59 
115 
170 
145 


tpd 
IT 
Y 
4.5 V 
15 
23 
34 
29 
ns 


5V 
13 
20 
29 
25 


2V 
28 
80 
90 
75 


tt 
Y 
4.5 V 
8 
12 
18 
15 
ns 


5V 
5 
10 
15 
13 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted), CL = 150 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC157 
SN74HC157 


PARAMETER 
VCC 
SN54HC158 
SN74HC158 
UNIT 
(lNPUTI 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
81 
190 
290 
235 


tpd 
A or B 
Y 
4.5 V 
23 
38 
58 
47 
ns 


5V 
18 
33 
49 
41 


2V 
81 
210 
320 
250 


tpd 
A/8 
Y 
4.5 V 
23 
42 
54 
52 
ns 


8V 
18 
35 
54 
45 


2V 
91 
190 
290 
235 


tpd 
G 
Y 
4.5 V 
24 
38 
58 
47 
ns 


5V 
18 
33 
49 
41 


2V 
45 
210 
315 
255 


tt 
Y 
4.5 V 
17 
42 
53 
53 
ns 


5V 
13 
35 
53 
45 


TEXAS ." 
INSTRUMENTS 


• 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC160 
THRU SN54HC163 


SN74HC160 
THRU SN74HC163 


SYNCHRONOUS 4-BIT DECADE AND BINARY COUNTERS 


02684, 
DECEMBER 
1982-AEVI$EO 
MARCH 
1984 


• 
Internal Look Ahead for Fast Counting 


• 
Carry Output for N·Bit Cascading 


• 
Synchronous 
Counting 


• 
Synchronously 
Programmable 


• 
Package Options 
Include Small Outline (SO) and 


Ceramic Chip Carriers in Addition 
to Plastic 


and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality 
and Reliability 


SN54HC' 
... 
J PACKAGE 
SN74HC' 
... 
J OR N OR 0 (= SO) PACKAGE 


(TOP VIEW) 


CLR 


CLK 


A 


B 
C 
o 
ENP 
GND 


1 U'6 


2 
'5 


3 
14 


4 
13 


5 
12 


6 
'1 


7 
10 
8 
9 


VCC 
RCO 
°A 
°B 
Oc 
00 


ENT 
LOAD 


description 


These synchronous, presettable counters feature 
an internal 
carry look-ahead 
for application 
in 


high-speed counting 
designs. The 'HC160 
and 


'HC162 
are decade counters, 
and the 'HC161 


and 
'HC163 
are 
4-bit 
binary 
counters. 


Synchronous operation is provided by having all 
flip-flops 
clocked 
simultaneously 
so that 
the 


outputs change coincident with each other when 
so instructed 
by the count-enable 
inputs 
and 
internal 
gating. 
This 
mode 
of 
operation 


eliminates 
the output 
counting 
spikes that are 
normally 
associated 
with 
synchronous 
(ripple 


clock) counters. 
A buffered clock input triggers 


the four flip-flops 
on the rising (positive-going) 


edge of the clock input waveform. 


These counters are fully programmable; 
that is, 
the outputs 
may be preset to either level. As 
presetting is synchronous, 
setting up a low level 


at the load input disables the counter and causes 
the outputs 
to agree with the setup data after 
the next clock pulse regardless of the levels of 
the enable inputs. 


The clear function 
for the 'HC160 
and 'HC161 
is asynchronous 
and a low level at the clear input sets 
all four of the flip-flop 
outputs 
low regardless of the levels of the clock, load, or enable inputs. 


SN54HC' 
... 
FH OR FK PACKAGE 


(TOP VIEW) 


"- 0 
U 10 f- 
zzz«z 
wc;l 
OW 
...J 


The clear function 
for the 'HC162 
and 'HC163 
is synchronous 
and a low level at the clear input sets all 


four of the flip-flop 
outputs 
low after the next low-to-high 
transition 
of .the clock input, regardless of the 


levels of the enable inputs. This synchronous clear allows the count length to be modified easily as decoding 
the maximum 
count 
desired can be accomplished 
with 
one external 
NAND gate. The gate output 
is 
connected 
to the clear input to synchronously 
clear the counter 
to 0000 
(LLLL). 


The carry look-ahead circuitry 
provides for cascading counters for n-bits synchronous 
applications without 
additional gating. Instrumental 
in accomplishing 
this function are two count-enable inputs and a ripple carry 
output. 
Both count-enable 
inputs (ENP and ENT) must be high to count, and ENT is fed forward 
to enable 
the ripple carry output. 
The ripple carry output 
(RCO) thus enabled will produce a high-level 
pulse while 


the count 
is maximum 
(9 or 15 with 
QA high). This high-level 
overflow 
ripple carry pulse can be used 
to enable successive 
cascaded stages. Transitions 
at the ENP or ENT are allowed regardless of the level 
of the clock input. 


TEXAS '1!1 
INSTRUMENTS 


II 


TYPES SN54HC160 
THRU SN54HC163 
SN74HC160 
THRU SN74HC163 
SYNCHRONOUS 4-BIT DECADE AND BINARY COUNTERS 


These counters feature a fully independent 
clock circuit. 
Changes at control 
inputs (ENP, ENT, or LOAD) 
that will modify the operating 
mode have no effect 
on the contents 
of the counter 
until clocking 
occurs. 


The function 
of the counter 
(whether 
enabled, disabled, 
loading, or counting) 
will be dictated 
solely by 
the conditions 
meeting 
the stable setup and hold times. 


The SN54HC160 
through 
SN54HC163 
are characterized 
for operation 
over the full military temperature 
range of -55°C 
to 125°C. 
The SN74HC160 
through 
SN74HC163 
are characterized 
for operation 
from 
-40°C 
to 85°C. 


TEXAS -I!} 
INSTRUMENTS 


TYPES SN54HC160, SN54HC162 


SN74HC160, SN74HC162 


SYNCHRONOUS 
4-81TDECADE COUNTERS 


logic symbols 


'HC160 
OECADE COUNTER 
WITH 
DIRECT CLEAR 


(1) 
CTRDIV10 


ill 
CT=O 
lOAD 
191 
Ml 


M2 
1151 


RCO 
(101 
3eT 
= 9 
ENT 
G3 


ENP 
171 
G4 


ClK 


(21 
C5/2,3,4+ 


A 
131 
(141 


1.5D 
111 
°A 
(41 


12J 
(131 
08 
8 


1121 
151 
[4J 
Oc 
C 
(1') 


0 
161 
[8) 
Qo 


m 
U5AD 


(151 
RCO 
3eT 
= 9 


ENT 


ENP 


ClK 


A 


1141 
111 


1131 
QA 


8 
[2J 
Q8 
(121 


C 
[41 
('11 
Oc 


0 
181 
Qo 


i:OAi'i 
191 


ENT 
1101 


t For the sake of simplicity, 
the routing of the complementary 
signals IT> and CK is not shown on this overall logic diagram. 
The uses 


of these signals are shown on the logic diagram of the 
D/T 
flip-flops. 


Pin numbers shown are for J and N packges. 


TEXAS -Ii} 
INSTRUMENTS 


TYPES SN54HC161, 
SN54HC163 


SN74HC161, 
SN74HC163 


SYNCHRONOUS 
4·BITBINARY COUNTERS 


logic symbols 


'HC161 
BINARY 
COUNTER 


WITH 
DIRECT CLEAR 


(li 
CTRDIV16 
erR 
cr",o 


LOAD 
19) 
Ml 


M2 
\151 
RCO 
1101 
3CT"'15 
ENT 
G3 


ENP 
171 
G4 


CLK 
121 
C5/2,3,4+ 


A 
13) 
11) 
1141 
1,50 
°A 


\41 
(21 
1131 
DB 
B 
1121 
C 
\51 
[4) 
Dc 
o 
161 
1111 
°D 
181 


I') 
CTRDIV16 
ClR 
5CT=-0 
U5AD 


{91 


M' 


M2 
{'51 
1101 
3CT=15 
RCO 


ENT 
G3 
ENP 
(7) 
G4 


eLK 
12} 
C5/2,3,4+ 


A 
131 
(1) 
\141 


{41 
1,50 
1131 
aA 


B 
(21 
aB 


C 
151 
14) 
1121 
Dc 


D 


161 
[8) 


(11) 
aD 


LOAD 


ENT 


t For the sake of simplicity, 
the routing of the complementary 
signals ill 
and CK is not shown on thiS overall logic diagram. The uses 


of these signals are shown on the logic diagram of the OIT flip·flops. 


Pin numbers shown are for J and N packages. 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54HC160 
THRU SN54HC163 


SN74HC160 
THRU SN74HC163 


SYNCHRONOUS 4·BIT DECADE AND BINARY COUNTERS 


02 


1.2T/1C3 


[) (INVERTED DATAl 
3D 


R (INVERTED RESETI 
4R 


II 


tnw 
(.) 


Q 
:> 
WC 
tn0 


CRt 
~(.) 
J: 


TEXAS -1!1 
INSTRUMENTS 


'HC160 and 'HC162 output sequence 


Illustrated 
below is the following 
sequence: 


1. 
Clear outputs 
to zero (SN54HC160 
and SN74HC160 
are asynchronous; 
SN54HC162 
and 


SN74HC162 
are synchronous) 
2. 
Preset to BCD seven 
3. 
Count to eight, nine, zero, one, two, 
and three 
4. 
Inhibit 


U 
L= 
L= 
c= 


I 
I 
I 
I 
I 
I 
I 
-,--1 
--! 
_I 
I 
I 
, 
i-l~ 


I 
I 
I 
i~~ 
I 
, 
i-l 
I 
---, 


I 
I 
' 
I 
I 
: 
I 
I 
-I 
I 
I 
I 
; 7 
;8 
I I i 
14 
SYNC 
PRESET 


ASYNC CLEAR 


CLEAR 


n 
9 
0 


COUNT 


TEXAS • 
INSTRUMENTS 


TYPES SN54HC161. SN54HC163 


SN74HC161. SN74HC163 


SYNCHRONOUS 
4-BITBINARY COUNTERS 


'HC161 
and 'HC163 
output sequence 


Illustrated 
below is the following 
sequence: 
1. 
Clear outputs 
to zero (SN54HC161 
and SN74HC161 
are asynchronous; 
SN54HC163 
and 


SN74HC163 
are synchronous) 


2. 
Preset to binary twelve 


3. 
Count to thirteen, 
fourteen, 
zero, one, and two 


4. 
Inhibit 


CLR~ 


I 
I 


LOAD 
I 
U 


I 
A 
I 


C -l~~----~:'_-= 


o-.J 


QC =:::J :J~ 
I 
I 
Qo = -; :~---------.. 
_ 


I 
I 
I 


I 
I 
I 
,-, 
RCo 
I 
I 
I 
1 
1 
_ 


: 
: 
:12 
13 
14 
15 
0 
2. 
I 
I I .. 
~>----- COUNT 
~14 


SYNC 
PRESET 
CLEAR 


ASYNC 
CLEAR 


TEXAS • 
INSTRUMENTS 


II 


TYPES SN54HC160, 
SN54HC161 
SN74HC160, 
SN74HC161 
SYNCHRONOUS 
4-BIT DECADE AND BINARY COUNTERS 


absolute maximum ratings, recommended operating conditions, and electrical characteristics 


See Table IV, page 2-10. 


II 


TA = 25°C 
SN54HC160 
SN74HC160 


PARAMETER 
VCC 
SN54HC161 
SN74HC161 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
0 
6 
0 
4.2 
0 
5 


fclock 
Clock frequency 
4.5 V 
0 
31 
0 
21 
0 
25 
MHz 


6V 
0 
36 
0 
25 
0 
29 


CLK high 
2V 
80 
120 
100 


or low 
4.5 V 
16 
24 
20 


6V 
14 
20 
17 
'w 
Pulse duration 
ns 
2V 
80 
120 
100 
CLR low 
4.5 V 
16 
24 
20 


6V 
14 
20 
17 


2V 
150 
225 
190 


A, B, C. or 0 
4.5 V 
30 
45 
38 


6V 
26 
38 
32 


2V 
135 
205 
170 


LOAD low 
4.5 V 
27 
41 
34 


Setup time. 
6V 
23 
35 
29 


'su 
before eLK t 
2V 
170 
255 
215 
ns 


ENP. ENT 
4.5 V 
34 
51 
43 


6V 
29 
43 
37 


2V 
125 
190 
155 


ClR inactive 
4.5 V 
25 
38 
31 


6V 
21 
32 
26 


2V 
0 
0 
0 
Hold time, all synchronous 
'h 
inputs after eLK t 
4.5 V 
0 
0 
0 
ns 


6V 
0 
0 
0 


TEXAS ." 
INSTRUMENTS 


TYPES SN54HC160. SN54HC161 


SN74HC160. SN74HC161 


SYNCHRONOUS 
4-BITDECADE AND BINARY COUNTERS 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
notedl. 
CL - 
50 pF (see Note 1) 


SN54HC1eo 
SN74HC1eo 
FROM 
TO 
TA = 25°C 
SN54HC1e1 
PARAMETER 
Vcc 
SN74HC1e1 
UNIT 
(INPUT) 
(OUTPUT I 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2 V 
6 
14 
4.2 
5 


fmax 
4.5 V 
31 
40 
21 
25 
MHz 


6V 
36 
44 
25 
29 


2V 
83 
215 
325 
270 


tpd 
CLK 
RCO 
4.5 V 
24 
43 
65 
54 
ns 


6V 
20 
37 
55 
46 


2V 
80 
205 
310 
255 


tpd 
CLK 
Any Q 
4.5 V 
25 
41 
62 
51 
ns 


6V 
21 
35 
53 
43 


2V 
62 
195 
295 
245 


tpd 
ENT 
RCO 
4.5 V 
17 
39 
59 
49 
ns 


6V 
14 
33 
50 
42 


2V 
105 
210 
315 
265 


tPHL 
CLR 
Any Q 
4.5 V 
21 
42 
63 
53 
ns 


6V 
18 
36 
54 
45 


2V 
110 
220 
330 
275 


tpHL 
CLR 
RCO 
4.5 V 
22 
44 
66 
55 
ns 


6V 
19 
37 
56 
47 


2V 
38 
75 
110 
95 


tt 
Any 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS • 


INSTRUMENTS 


II 


II 


TYPES SN54HC162. SN54HC163 
SN74HC162. SN74HC163 
SYNCHRONOUS 
4·BITDECADE AND BINARY COUNTERS 


maximum ratings. recommended 
operating conditions. and electrical characteristics 


See Table IV. page 2-10. 


TA = 25°C 
SN54HC162 
SN74HC162 


PARAMETER 
VCC 
SN54HC163 
SN74HC163 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
0 
6 
0 
4.2 
0 
5 


fclock 
Clock frequency 
4.5 V 
0 
31 
0 
21 
0 
25 
MHz 


6V 
0 
36 
0 
25 
0 
29 


2V 
80 
120 
100 


Iw 
Pulse duration, 
eLK high or low 
4.5 V 
16 
24 
20 
ns 


6V 
14 
20 
17 


2V 
150 
225 
190 


A, 8, C, or D 
4.5 V 
30 
45 
38 


6V 
26 
38 
32 


2V 
135 
205 
170 


LOAD low 
4.5 V 
27 
41 
34 


Setup time, 
6V 
23 
35 
29 
Isu 
belore CLK I 
2V 
170 
225 
215 
ns 


ENP, ENT 
4.5 V 
34 
51 
43 


6V 
29 
43 
37 


2V 
160 
240 
200 


CLR low 
4.5 V 
32 
48 
40 


6V 
27 
41 
34 


2V 
160 
240 
200 
CUi inactive 
4.5 V 
32 
48 
40 


6V 
27 
41 
34 


2V 
0 
0 
0 


Ih 
Hold time, all synchronous 
4.5 V 
0 
0 
0 
ns 
inputs after eLK t 
6V 
0 
0 
0 


TEXAS 
~ 


INSTRUMENTS 


TYPES SN54HC162. SN54HC163 


SN74HC162. SN74HC163 


SYNCHRONOUS 
4·BITDECADE AND BINARY COUNTERS 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 


noted), CL - 
50 pF (see Note 1) 


SN54HC162 
SN74HC162 
FROM 
TO 
TA = 25°C 
SN54HC163 
SN74HC163 
UNIT 
PARAMETER 
vCC 
(INPUT) 
(OUTPUTI 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
6 
14 
4.2 
5 


fmax 
4.5 V 
31 
40 
21 
25 
MHz 


6V 
36 
44 
25 
29 


2V 
83 
215 
325 
270 


tpd 
ClK 
RCO 
4.5 V 
24 
43 
65 
54 
ns 


6V 
20 
37 
55 
46 


2V 
80 
205 
310 
255 


lpd 
ClK 
Any Q 
4.5 V 
25 
41 
62 
51 
ns 


6V 
21 
35 
53 
43 


2V 
62 
195 
295 
245 


tpd 
ENT 
RCO 
4.5 V 
17 
39 
59 
49 
ns 


6V 
14 
33 
50 
42 


2V 
38 
75 
110 
95 


tt 
Any 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS ~ 
INSTRUMENTS 


II 


This application 
demonstrates 
how the look-ahead 
carry circuit 
can be used to implement 
a high-speed 
n-bit 
counter. The 'HC160 
and 'HC162 
will count in BCD, and the 'HC161 
and 'HC163 
will count in binary. Virtually 


any count 
mode (modulo-N, 
Nl-to-N2, 
Nl-to-maximum) 
can be used with 
this fast look-ahead 
circuit. 


ill 
""- 
CTR 
CT=O 


lliAl) 
•••.. M, 
ENT 
G3 
3eT ;MAX ~ 
ENP 
G4 
CLK 
CS/2.3,4+ 


A- 
1,50 
111 
~OA 


B- 
121 
>--OB 


C- 
131 
>--OC 


)- 
0- 
141 
i-- 
00 


----< 


ClR 
_ 
CT=OCTR 
lliAl) 
•••.. M, 
ENT 
G3 
3eT =MAX ~ 
ENP 
G4 
CLK 
C5/2.3,4+ 


A- 
1,50 
111 
-OA 
B- 
121 
-OB 


C- 
13) 
-Oc 


0- 
14) 
-00 


CLR ••••. 


CT=O 
CTR 


lOAD 
"-- 
M, 
ENT 
G3 
~ 
3eT = MAX 


ENP 
G4 


CLK 
,- 
C5/2.3,4+ 


A- 
1,50 
(1) 
-OA 


B- 
12) 
-OB 


C- 
131 
-Oc 


0- 
141 
-00 


CIR_ 
eT =0 
eTA 


LOAD 
-- 
M1 
ENT 
G3 
3CT 
~ 
MAX 


ENP 
G4 
CLK 


CS/2.3.4+ 


A- 
1.50 
(1) 
-OA 
B_ 
121 
-OB 


C- 
(3) 
-Oc 


0- 
141 
-00 


TEXAS -1!1 
INSTRUMENlS 


HIGH·SPEED 
CMOS LOGIC 


TYPES SN54HC164. 
SN74HC164 
8·BIT PARALLEL·OUT SERIAL SHIFT REGISTERS 


• 
AND-Gated 
(Enable/Disable) 
Serial 
Inputs 


• 
Fully 
Buffered 
Clock 
and Serial 
Inputs 


• 
Direct 
Clear 


• 
Package 
Options 
Include 
Small 
Outline 
(SO) and 


Ceramic 
Chip 
Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas 
Instruments 
Quality 


and Reliability 


SN54HC164... J PACKAGE 


SN74HC164... J ORN OR0 (= SO)PACKAGE 


(TOP 
VIEW) 


1 U14 


2 
13 


3 
12 


4 
" 


5 
10 


6 
9 


7 
8 


description 


These B-bit shift registers feature AND-gated serial 
inputs and an asynchronous clear. The gated serial 
inputs (A and B) permit complete control over in- 
coming data as a low at either input inhibits entry of 
the new data and resets the first flip-flop to the low 
level at the next clock pulse. A high-level 
input 
enables the other input, which will then determine 
the state of the first 
flip-flop. 
Data at the serial 


inputs may be changed while the clock is high or 
low. provided the minimum setup time requirements 
are met. Clocking occurs on the low-to-high-Ievel 
transition 
of the clock input. 


The SN54HC164 is characterized for operation over 
the full 
military 
temperature 
range of -55°C 
to 


125°C. The SN74HC164 is characterized for opera- 
tion from -40°C to 85°C. 


INPUTS 
OUTPUTS 


CLR 
CLK 
A 
a 
QA 
Qa· 
. ·QH 


L 
X 
X 
X 
L 
L 
L 


H 
L 
X 
X 
QAO 
Qao 
CHO 
H 
, 
H 
H 
H 
CAn 
CGn 
H 
, 
L 
X 
L 
CAn 
QGn 
H 
, 
X 
L 
L 
CAn 
QGn 


H 
= high level Isteady state). l 
= low level lsteady 
state) 


X 
= 
Irrelevant 
lany 
Input, 
including 
tranSitions) 


f 
= tranSlllon 
from low to high level 


0AO_ 0BO' QHO = the level of 0A_ 0B_ or 0H' 
respectively, 
before the 


Indicated sleady-state 
Input conditions 
were established. 


CAn' 
0Go 
= the level of 0A or QG before the most· recent 
t tranSition 


of the clock; 
Indicates a one-bit shift. 


A 
S 
°A 
Os 
°c 
°D 
GND 


SN54HC164... FHOR FK PACKAGE 


(TOP VIEW) 
u 
U U I 
'''<(2)0 


3 2 
1 2019 


°A 
4 
18 
QG 


NC 
5 
17 
NC 


Os 
6 
16 
OF 
NC 
7 
15 
NC 


Oc 
8 
14 
°E 
9 ,0",2,3 


(3) 
°A 
(4) 
°B 
15) 
Oc 
(6) 
aD 
(10) 


111) 
Of 


112} 
OF 


(13) 
°G 
OH 


TEXAS .• 
INSTRUMENTS 


II 


II 


TYPES SN54HC164, 
SN74HC164 


8·BIT PARALLEL·OUT SERIAL SHIFT REGISTERS 


SERIAL 
{ 
A 
INPUTS 
B------- 


I 
I 
I 
I 


QA ===.l~ 
~ 
LJl'----__ 
~ 
_ 


LJl~ 
_ 


LJl~ 
_ 


LJl~~, 
_ 


, 
Ln~ 
_ 


I,~-:------- 
r-I_' 
_ 


I 
n_' 
_ 


I 
CLEAR 
I 


CLEAR 


maximum ratings. recommended operating conditions. and electrical characteristics 


See Table IV, page 2-10. 


TEXAS "'!1 
INSTRUMENTS 


TYPES SN54HC164. 
SN74HC164 


8·BIT PARALLEL·OUT SERIAL SHIFT REGISTERS 


TA 
- 
25°C 
SN54HC164 
SN74HC164 


VCC 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
0 
6 
0 
4.2 
0 
5 


fclock 
Clock frequency 
4.5 V 
0 
31 
0 
21 
0 
25 
MHz 


6V 
0 
36 
0 
25 
0 
28 


2V 
100 
150 
125 


CLRlow 
4.5 V 
20 
30 
25 


6V 
17 
25 
21 
tw 
Pulse duration 
ns 


2V 
80 
120 
100 


elK high or low 
4.5 V 
16 
24 
20 


6V 
14 
20 
18 


2V 
100 
150 
125 
Data 
4.5 V 
20 
30 
25 


Setup time 
6V 
27 
25 
21 
tsu 
2V 
100 
150 
125 
ns 
before eLKt 


CIA inactive 
4.5 V 
20 
30 
25 


6V 
27 
25 
21 


2V 
5 
5 
5 


th 
Hold time. data after elK t 
4.6 V 
5 
5 
5 
ns 


6V 
5 
5 
5 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted). CL - 
50 pF (see Note 1) 


FROM 
TO 
TA ~ 25°C 
SN54HC164 
SN74HC164 
PARAMETER 
VCC 
UNIT 
(INPUT) 
IOUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
6 
10 
4.2 
5 


fmax 
4.5 V 
31 
54 
21 
25 
MHz 


6V 
36 
62 
25 
28 


2V 
140 
205 
295 
255 


tpHL 
ITA 
Any Q 
4.5 V 
28 
41 
59 
51 
ns 


6V 
24 
35 
51 
46 


2V 
115 
175 
265 
220 


tpd 
CLK 
Any Q 
4.5 V 
23 
35 
53 
44 
ns 


6V 
20 
30 
45 
38 


2V 
38 
75 
110 
95 


tt 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS ." 
INSTRUMENTS 


II 


II 


HIGH-SPEED 
CMOS LOGIC 


• 
Complementary 
Outputs 


• 
Direct Overriding 
Load (Data) Inputs 


• 
Gated Clock Inputs 


• 
Parallel-to-Serial 
Data Conversion 


• 
Package Options 
Include Small Outline (SO) and 


Ceramic Chip Carriers in Addition 
to Plastic 


and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality 


and Reliability 


description 


The 'HC165 
is an 8-bit serial shift register that, 
when 
clocked, 
shifts 
the 
data 
toward 
serial 


output 
QH. Parallel-in access to each stage is 


provided 
by eight individual 
direct data inputs 


that 
are enabled by a low level at the SH/LD 


input. The 'HC165 
also features a clock inhibit 


function and a complementary 
serial output QH. 


Clocking 
is 
accomplished 
by 
a 
low-to-high 


transition 
of the CLK input while SH/LD is held 


high and CLK INH is held low. The functions 
of 


the CLK and CLK INH (clock inhibit) inputs are 
interchangeable. 
Since a low CLK input and a 


low-to-high 
transition 
of 
CLK 
INH 
will 
also 


accomplish 
clocking, 
CLK 
INH 
should 
be 


changed to the high level only while the CLK 
input is high. Parallel loading is inhibited 
when 


SH/LD is held high. The parallel inputs to the 
register 
are 
enabled 
while 
SH/LD 
is 
low 


independently 
of the levels of CLK, CLK INH, or 


SER inputs. 


The SN54HC165 
is characterized 
for operation 


over 
the 
full 
military 
temperature 
range 
of 
-55°C 
to 
125°C. 
The 
SN74HC165 
is 
characterized 
for 
operation 
from 
- 40°C 
to 


85°C. 


INPUTS 


SHill 
CLK 
FUNCTION 


CLK 
INH 


L 
X 
X 
Parallel load 


H 
H 
X 
No change 


H 
X 
H 
No change 


H 
L 
t 
Shift 


H 
t 
L 
Shift 


Shift - 
content of each internal register 


shifts toward serial output QH' Data at 
serial input is shifted into first register. 


TYPES SN54HC165. 
SN74HC165 


PARALLEL·LOAD B-BIT SHIFT REGISTERS 


5N54HC165 
... 
J PACKAGE 
5N74HC165 
... 
J OR N OR 0(= 
50) 
PACKAGE 


(TOP VIEW) 


1 U,6 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 


8 
9 


SHim 


CLK 


E 


F 


G 
H 
OH 
GND 


VCC 
ClK INH 
o 
C 


B 


A 
SER 


QH 


5N54HC165 
... 
FH OR FK PACKAGE 


(TOP 
VIEW) 


TEXAS ." 
INSTRUMENlS 


J: 


\ 
0 
Z 
~:2 
u~ 
...J:r: u 
U...J 
UUlZ>U 


SH/LD 
111 


CLKINH 
1151 


CLK 
12) 


SER 
1101 


A 
1111 


B 
1121 


C 
1131 


D 
1141 


E 
131 


F 
141 


!3 
151 


H 
(6) 


SRG8 


Cl 
ILOAD] 


;;>, 
e2/ ...• 


II 


II 


Pin numbers shown are for J and N packages. 


typical shift. load. and inhibit sequences 


ClK 


SH/i:D~ 


I 
I 
A---lfHl 
__ .....;. 
_ 


B 
I l 
I 
C--f:H1~ 
_ 


o 
I l 
I 
E~------------------- 
F 
I l 
I 


G~------------------------ 
I 
H-ljHl 
_ 


____I 


j4-INHIBIT -~-I.-~------ 
SERIAL SHIFT --------. 


lOAO 


TEXAS -Ij} 
INSTRUMENTS 


TYPES SN54HC165. 
SN74HC165 


PARALLEL-LOAD H-BIT SHIFT REGISTERS 


TA = 25°C 
SN54HC165 
SN74HC165 
VCC 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
0 
6 
0 
4.2 
0 
5 


fclock 
Clock frequency 
4.5 V 
0 
31 
0 
21 
0 
25 
MHz 


6V 
0 
36 
0 
25 
0 
29 


2V 
80 
120 
100 


SH/[5low 
4.5 V 
16 
24 
20 
ns 


6V 
14 
20 
17 


tw 
Pulse duration 
2V 
80 
120 
100 


eLK high or low 
4.5 V 
16 
24 
20 
ns 


6V 
14 
20 
17 


2V 
80 
120 
100 


SH/[5 
high before ClK t 
4.5 V 
16 
24 
20 
ns 


6V 
14 
20 
17 


2V 
40 
60 
50 


SER before ClK t 
4.5 V 
8 
12 
10 
ns 


6V 
7 
10 
9 


tsu 
Setup time 
CcK INH low 
2V 
100 
150 
125 


before ClKt 


4.5 V 
20 
30 
25 
ns 


6V 
17 
25 
21 


ClK INH high 


2V 
40 
60 
50 


before ClK! 
4.5 V 
8 
12 
10 
ns 


6V 
7 
10 
9 


2V 
100 
150 
125 


Data before SH/LD t 
4.5 V 
20 
30 
25 
ns 


6V 
17 
26 
21 


2V 
5 
5 
5 


SER data atter ClK t 
4.5 V 
5 
5 
5 
ns 


Hold time 
6V 
5 
5 
5 
th 
2V 
5 
5 
5 


PAR data atter SH/[5 t 
4.5 V 
5 
5 
5 
ns 


6V 
5 
5 
5 


TEXAS '1!1 
INSTRUMENlS 


II 


TYPES SN54HC165. 
SN74HC165 
PARALLEL-LOAD H-BIT SHIFT REGISTERS 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC165 
SN74HC165 
PARAMETER 
vcc 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2 V 
6 
13 
4.2 
5 


fmax 
4.5 V 
31 
50 
21 
25 
MHz 


6V 
36 
62 
25 
29 


2V 
80 
150 
225 
190 


tpd 
SH/Ui 
0H or QH 
4.5 V 
20 
30 
45 
38 
ns 


6V 
16 
26 
38 
32 


2V 
75 
150 
225 
190 


tpd 
elK 
QH or 0H 
4.5 V 
15 
30 
45 
38 
ns 


6V 
13 
26 
38 
32 


2V 
75 
150 
225 
190 


tpd 
H 
0H or QH 
4.5 V 
15 
30 
45 
38 
ns 


6V 
13 
26 
38 
32 


2V 
38 
75 
110 
95 


't 
Any 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
3 
19 
16 


TEXAS '1!1 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 


• 
Synchronous 
Load 


• 
Direct Overriding 
Clear 


• 
Parallel to Serial Conversion 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers 
in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


The 
'HC166 
parallel-in 
or serial-in, 
serial-out 
registers 
feature 
gated 
clock 
inputs 
and 
an 
overriding clear input. The parallel-in or serial-in 
modes are established 
by the shift/load 
input. 
When 
high, this 
input enables the serial data 
input and couples the eight flip-flops 
for serial 
shifting 
with 
each clock pulse. When low, the 
parallel (broadside) data inputs are enabled and 
synchronous 
loading occurs on the next clock 
pulse. During parallel loading, serial data flow is 
inhibited. 
Clocking is accomplished 
on the low- 
to-high-Ievel 
edge of the clock pulse through 
a 
two-input 
positive NOR gate permitting one input 
to be used as a clock-enable 
or clock-inhibit 
function. 
Holding either of the clock inputs high 
inhibits clocking; 
holding either low enables the 
other clock 
input. 
This, of course, 
allows 
the 
system clock to be free-running 
and the register 
can be stopped 
on command 
with 
the 
other 
clock 
input. 
The clock-inhibit 
input should 
be 
changed to the high level only when the clock 
input is high. A direct 
clear input overrides 
all 
other inputs, 
including the clock, and resets all 
flip-flops 
to zero. 


The SN54HC 166 is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 
-55°C 
to 
125°C. 
The 
SN74HC166 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


INPUTS 
INTERNAL 


SHIFTI 
CLOCK 
PARAllEL 
OUTPUTS 
OUTPUT 


CLEAR 
CLOCK 
SERIAL 
°H 
LOAD 
INHIBIT 
A . 
. H 
°A 
0_ 


L 
X 
X 
X 
X 
X 
L 
L 
L 


H 
X 
L 
L 
X 
X 
°AO 
°_0 
°HO 
H 
L 
L 
1 
X 
,... 
h 
, 
b 
h 


H 
H 
L 
1 
H 
X 
H 
°Ao 
°Go 
H 
H 
L 
1 
L 
X 
L 
°Ao 
°Go 
H 
X 
H 
1 
X 
X 
°AO 
°_0 
°HO 


TYPES SN54HC166. 
SN74HC166 
PARALLEL·LOAD 8-BIT SHIFT REGISTERS 


(TOPVIEWj 


SER 
1 \.)16 
VCC 


A 
2 
15 
SH/LD 


B 
3 
14 
H 


C 
4 
13 
QH 


D 
5 
12 
G 


ClK 
INH 
6 
11 
F 


ClK 
7 
10 
E 


GND 
9 
CLR 


SN54HC166 
... 
FH OR FK PACKAGE 
(TOP VIEW) 


ul~ 
ffi U UI 
'l:V>Z>V> 


B 


C 
NC 


D 


CLK 
INH 
II 


TEXAS "'!1 
INSTRUMENTS 


>< 0 uI"' 
u~2d 


NC- No internal connection 


SRG8 
CLR 
191 
R 
_(15) 
M1 [SHIFT] 
SHILD 
. 


M2 [LOAD) 


CLKINH 
(6) 
;>1 
(7) 
C3/1+ 
eLK 


SER 
(1) 
1,30 


A 
(2) 
2,30 


B 
(3) 
2,30 
(4) 
e 
(5) 
0 


E 
(101 


F 
(11) 


G 
(12) 


H 
(141 


TYPES SN54HC166. 
SN74HC166 


PARALLEL-LOAD 8-BIT SHIFT REGISTERS 


II 
Pin numbers shown are for J and N packages. 


I 
CLOCK 
INHIBIT 
' ••__ 
1 
•••• 


I 


CLEAR -U-I---------~-~--~--~~------------ 


I 


SERIAL 
INPUT ---LJTl 
_ 


SHIFT/LOAD 


A--~--------_ 
...•....----- 


maximum ratings. recommended operating conditions. and eletrical characteristics 


See Table IV, page 2-10. 


TEXAS • 
INSTRUMENTS 


TYPES SN54HC166. 
SN74HC166 


PARALLEL· LOAD 8·BIT SHIFT REGISTERS 


TA = 25°C 
SN54HC166 
SN74HC166 
VCC 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
0 
6 
0 
4.2 
0 
5 


fclock 
Clock frequency 
4.5 V 
0 
31 
0 
21 
0 
25 
MHz 


6V 
0 
36 
0 
25 
0 
29 


2V 
100 
150 
125 


CLR low 
4.5 V 
20 
30 
25 


6V 
17 
26 
21 
Iw 
Pulse duration 
ns 
2V 
80 
120 
100 
CLK high 
4.5 V 
16 
24 
20 
or low 
6V 
14 
20 
17 


SHim 
high 
2V 
145 
220 
180 


4.5 V 
29 
44 
36 
before CLKt 
6V 
25 
38 
31 


2V 
80 
120 
100 
SEA before 
4.5 V 
16 
24 
20 
CLKt 
6V 
14 
20 
17 


2V 
100 
150 
125 


Setup time 
CLKINH 
Isu 
4.5 V 
20 
30 
25 
ns 
before CLK t 
6V 
17 
26 
21 


2V 
80 
120 
100 
Data before 


SH/mt 
4.5 V 
16 
24 
20 


6V 
14 
20 
17 


ern inactive 
2V 
40 
60 
50 


4.5 V 
8 
12 
10 
before eLK t 
6V 
7 
10 
9 


SHim 
high 
2V 
0 
0 
0 


4.5 V 
0 
0 
0 
after 
eLK t 
6V 
0 
0 
0 


2V 
5 
5 
5 
SER after 
4.5 V 
5 
5 
5 
CLK t 
6V 
5 
5 
5 


2V 
0 
0 
0 
CLK INH 
Ih 
Hold time 
4.5 V 
0 
0 
0 
ns 
after CLK t 


6V 
0 
0 
0 


Data after 
2V 
5 
5 
5 


CLKt 
4.5 V 
5 
5 
5 


6V 
5 
5 
5 


2V 
0 
0 
0 
CLA 
active 
4.5 V 
0 
0 
0 
after eLK t 
6V 
0 
0 
0 


TEXAS '1!1 
INSTRUMENTS 


II 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 


noted), CL = 50 pF (see Note 1) 


TA ~ 25°C 
SN54HC166 
SN74HC166 
PARAMETER 
FROM 
TO 
vcc 
UNIT 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
6 
11 
4.2 
5 


fmax 
4.5 V 
31 
36 
21 
25 
MHz 


6V 
36 
45 
25 
29 


2V 
62 
120 
180 
150 


tPHl 
CCR 
QH 
4.5 V 
18 
24 
36 
30 
ns 


6V 
13 
20 
31 
26 


2V 
75 
150 
225 
190 


tpd 
ClK 
QH 
4.5 V 
15 
30 
45 
38 
ns 


6V 
13 
26 
38 
32 


2V 
38 
75 
110 
95 


't 
Any 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


•• 
Cpd 
Power dissipation 
capacitance 


•• 
NOTE 1: For load circuit and voltage waveforms, see page 1-14. 
:t 
(") 
s:o 
eno 
m< 
(") 
m 
en 


TEXAS '1!1 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 


• 
High-Current 
3-State Outputs Interface 


Directly with System Bus or Can Drive 
up to 15 LSTTL Loads 


• 
Gated Output-Control 
Lines for Enabling 


or Disabling the Outputs 


• 
Fully Independent 
Clock Virtually 


Eliminates 
Restrictions 
for Operating 
in 


One of Two Modes 


• 
Package Options Include Small Outline (SO) and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality 


and Reliability 


description 


The 'HC173 
four-bit 
registers 
include 
D-type 
flip-flops 
featuring 
totem-pole 
three-state 


outputs 
capable of driving highly capacitive 
or 
relatively 
low-impedance 
loads. 
The 
high- 


impedance 
third 
state 
and 
increased 
drive 


provide 
these flip-flops 
with 
the capability 
of 


being 
connected 
directly 
to 
and driving 
the 


lines in a bus-organized 
system 
without 
need 


for interface or pull-up components. 


Gated 
enable 
inputs 
are provided 
on 
these 


devices for controlling 
the entry of data into the 


flip-flops. 
When 
both 
data-enable 
inputs 
are 
low, data at the D inputs are loaded into their 
respective 
flip-flops 
on 
the 
next 
positive 


transition 
of 
the 
clock 
input. 
Gate 
output 
control inputs are also provided. When both are 
low, the normal logic states (high or low levels) 
of the four outputs are available for driving the 
loads or bus lines. The outputs 
are disabled 


independently 
from the level of the clock by a 
high logic level at either output 
control 
input. 
The outputs then present a high impedance and 
neither 
load nor drive 
the 
bus line. 
Detailed 


operation 
is given in the function 
table. 


The SN54HC 173 is characterized for operation 
over 
the 
full 
military 
temperature 
range 
of 
-55°C 
to 
125°C. 
The 
SN74HC173 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


TYPES SN54HC173. 
SN74HC173 


4-81T D-TYPE REGISTERS WITH 3·STATE OUTPUTS 


SN54HC173 
... 
J PACKAGE 


SN74HC173 
... J OR N OR 0 (~ 
SO) PACKAGE 


(TOP VIEW) 


1 U16 


2 
15 


3 
14 
4 
13 


5 
12 


6 
11 


7 
10 


8 
9 


M 
N 
1Q 
2Q 
3Q 
4Q 
elK 
GND 


SN54HC173 
... 
FH OR FK PACKAGE 


(TOP VIEW) 


U ~5 
z:2z>u 


INPUTS 


OUTPUT 


DATA 
ENABLE 
DATA 


CLEAR 
CLOCK 
° 
G1 
G2 
D 


H 
x 
X 
x 
X 
L 


L 
L 
X 
X 
X 
°0 


L 
1 
H 
X 
X 
°0 
L 
1 
X 
H 
X 
°0 
L 
1 
L 
L 
L 
L 


L 
! 
L 
L 
H 
H 


When either M or N (or both) is (are) high the output is 


disabled to the high· impedance 
state; however 
sequential 


operation of the flip·flops is not affected. 


TEXAS • 
INSTRUMENTS 


II 


TYPES SN54HC173, 
SN74HC173 
4-BIT O·TYPE REGISTERS WITH 3·STATE OUTPUTS 


10 (14) 


20 (131 


30 (12) 


40 (111 


il 


logic 
diagram (positive logic) 


{ 


Mill 
OUTPUT 
CONTROL 
N (2) 


::I: 
(") 
s:o 
enc 
mS 
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m 
en 


TEXAS ." 
INSTRUMENTS 


TYPES SN54HC173. 
SN74HC173 


4-81T OoTYPE REGISTERS WITH 3-STATE OUTPUTS 


maximum ratings. recommended operating conditions, and electrical characteristics 


See Table III, page 2-8. 


timing 'requirements 
over recommended operating free-air temperature 
range (unless otherwise 
noted) 


vcc 
TA' 
25'C 
SN54HC173 
SN74HC173 


MIN 
MAX 
MIN 


UNIT 


MAX 
MIN 
MAX 


2V 
0 
6 
0 
4.2 
0 
5 


fclock 
Input clock frequency 
4.5 V 
0 
31 
0 
21 
0 
25 
MHz 


6V 
0 
36 
0 
25 
0 
29 


2V 
80 
120 
100 


eLK high or low 
4.5 V 
16 
24 
20 
ns 


Iw 


Pulse 
6V 
14 
20 
17 


duration 
2V 
80 
120 
100 
I 
ClR high 
4.5 V 
16 
24 
20 
ns 


6V 
14 
20 
17 


2V 
100 
150 
125 


Gl 
and G2 
4.5 V 
20 
30 
25 
ns 


6V 
17 
25 
21 


2V 
100 
150 
125 


Isu 
Setup 
time 


Data 
4.5 V 
20 
30 
25 
before ClK 1 
ns 


6V 
17 
25 
21 


2V 
90 
135 
115 


CLR inactive 
4.5 V 
18 
27 
23 
ns 


6V 
15 
23 
19 


2V 
0 
0 
0 


G1 end G2 
4.5 V 
0 
0 
0 
ns 


Hold time 
6V 
0 
0 
0 
Ih 
after ClK 1 
2V 
0 
0 
0 


Data 
4.5 V 
0 
0 
0 
ns 


6V 
0 
0 
0 


TEXAS -1!1 
INSTRUMENTS 


II 


• 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 


noted), CL = 50 pF (see Note 1) 


FROM 
TO 
VCC 
TA = 25"C 
SN54HC173 
SN74HC173 
PARAMETER 
UNIT 
(INPUT) (OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
6 
8 
4.2 
5 


fmax 
4.5V 
31 
46 
21 
25 
MHz 


6V 
36 
55 
25 
29 
2V 
78 
150 
225 
190 
tpHl 
ClR 
Any 
4.5V 
21 
30 
45 
38 
ns 


6V 
20 
26 
38 
32 


2V 
78 
150 
225 
190 
tpd 
elK 
Any 
4.5V 
21 
30 
45 
38 
ns 


6V 
20 
26 
38 
32 


2V 
78 
150 
225 
190 
ten 
M or N 
Any 
4.5V 
20 
30 
45 
38 
ns 


6V 
15 
26 
38 
32 


2V 
40 
150 
225 
190 


tetis 
M or N 
Any 
4.5V 
18 
30 
45 
38 
ns 


6V 
16 
26 
38 
32 


2V 
20 
60 
90 
75 
tt 
Any 
4.5V 
8 
12 
18 
15 
ns 


6V 
6 
10 
15 
13 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 


noted), CL = 150 pF (see Note 1) 


FROM 
TO 
vcc 
TA' 25"C 
SN54HC173 
SN74HC173 
PARAMETER 
UNIT 
(INPUT) (OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
100 
200 
300 
250 
tpHl 
ClR 
Any 
4.5V 
28 
40 
60 
50 
ns 


6V 
21 
34 
51 
43 


2V 
100 
200 
300 
250 
tpd 
ClK 
Any 
4.5V 
28 
40 
60 
50 
ns 


6V 
21 
34 
51 
43 


2V 
100 
200 
300 
250 
ten 
M or N 
Any 
4.5V 
28 
40 
60 
50 
ns 


6V 
21 
34 
51 
43 


2V 
45 
210 
315 
265 
t, 
Any 
4.5V 
17 
42 
63 
53 
ns 


6V 
13 
36 
53 
45 


TEXAS 
~ 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 


TYPES SN54HC174, 
SN54HC175 


SN74HC174, 
SN74HC175 


HEX/QUADRUPLE D·TYPE FLlp·FLOPS WITH CLEAR 


02684. 
DECEMBER 
1982 
- 
REVISED 
MARCH 
1984 


• 
'HC174 
Contains 
Six Flip-Flops with 
Single- 


Rail Outputs 


• 
'HC175 
Contains 
Four Flip-Flops with 


Double-Rail Outputs 


• 
Applications 
Include: 
Buffer/Storage 
Registers 


Shift 
Registers 
Pattern Generators 


• 
Package Options 
Include Small Outline (SO) and 


Ceramic Chip Carriers in Addition 
to Plastic 


and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality 


and Reliability 


description 


These monolithic, 
positive-edge triggered D-type 
flip-flops 
have 
a direct 
clear 
input 
and the 
'HC175 
features 
complementary 
outputs 
from 


each flip-flop. 


Information 
at the D inputs meeting the setup 


time requirements 
is transferred 
to the outputs 
on the positive-going 
edge of the clock pulse. 


Clock triggering 
occurs 
at a particular 
voltage 


level and is not directly 
related to the transition 


time 
of the 
positive-going 
edge of the 
clock 
pulse. When the clock input is at either the high 
or low level, the D input signal has no effect 
at 
the output. 


The 
SN54HC174 
and 
SN54HC175 
are 
characterized 
for operation over the full military 
temperature 
range of 
- 55°C 
to 125°C. 
The 
SN74HC174 
and SN74HC175 
are characterized 


for operation 
from 
- 40°C 
to 85 °C. 


INPUTS 
OUTPUTS 


ClR 
ClK 
D 
Q 
Qt 


l 
x 
X 
l 
H 


H 
t 
H 
H 
l 


H 
t 
l 
l 
H 


H 
l 
X 
00 
00 


5N54HC174 
... 
J PACKAGE 
5N74HC174 
... J OR N OR 0(= 
50) 
PACKAGE 
(TOP VIEW) 


ClR 
1V16 
VCC 


10 
2 
15 
60 


10 
3 
14 
60 


20 
4 
13 
50 


20 
5 
12 
50 


3D 
6 
11 
40 


30 
7 
10 
40 


GNO 
8 
9 
CLK 


5N54HC174 
... 
FH OR FK PACKAGE 


(TOP VIEW) 


I'" 
U 
O...J 
U 
UO 
.....oz>co 


OOU:':O 
CO) z Z 
...J 
V 


Cl 
U 


5N54HC175 
... J PACKAGE 


5N74HC175 
... J OR NOR 
0 (~ 50) 
PACKAGE 
(TOP VIEW) 


CLR 
1V16 
vCC 


10 
2 
15 
40 


10 
3 
14 
40 
10 
4 
13 
40 


20 
5 
12 
3D 
20 
6 
11 
30 


20 
7 
10 
30 


GNO 
8 
9 
CLK 


5N54HC175 
... 
FH OR FK PACKAGE 


(TOP VIEW) 


I'" 
U 
O...J 
U 
UO 
•....0 Z > ..,. 


TEXAS ." 
INSTRUMENTS 


II 


TYPES SN54HC174, SN54HC175 
SN74HC174, SN74HC175 
HEX/QUADRUPLE 
D·TYPE FLlp·FLOPSWITH CLEAR 


CLR 


CLK 


10 
(2) 
10 


20 
IS) 
20 


3D 
17) 
30 


40 
(10) 
40 


50 
(121 
50 


60 
1151 60 


• 


logic diagrams (positive logic) 


'HC174 


CUi 


TEXAS 
~ 
INSTRUMENTS 


'HC174 timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 


TA - 
25°C 
SN54HC174 
SN74HC174 


vCC 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
0 
6 
0 
4.2 
0 
5 


fclock 
Clock 
Frequency 
4.5 V 
0 
31 
0 
21 
0 
25 
MHz 


6V 
0 
36 
0 
25 
0 
29 


2V 
80 
120 
100 


CLR low 
4.5 V 
16 
24 
20 


6V 
14 
20 
17 


Iw 
Pulse duration 
120 
100 
ns 
2V 
80 
CLK high 
4.5 V 
16 
24 
20 


or low 
6V 
14 
20 
17 


2V 
100 
150 
125 


Data 
4.5 V 
20 
30 
25 


Setup time 
6V 
17 
25 
21 


Isu 
before CLKt 
2V 
100 
150 
125 


ns 


CLR inactive 
4.5 V 
20 
30 
25 


6V 
17 
25 
21 


2V 
0 
0 
0 


Ih 
Hold time, data after elK t 
4.5 V 
0 
0 
0 
ns 


6V 
0 
0 
0 


'HC174 
switching 
characteristics 
over recommended operating free-air temperature 
range (unless 
otherwise 
noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC174 
SN74HC174 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
6 
9 
4.2 
5 


fmax 
4.5 V 
31 
44 
21 
25 
MHz 


6V 
36 
50 
25 
29 


2V 
58 
160 
240 
200 


CLR 
Any 
4.5 V 
17 
32 
48 
40 


6V 
14 
27 
41 
34 
Ipd 
2V 
58 
160 
240 
200 
ns 


CLK 
Any 
4.5 V 
17 
32 
48 
40 


6V 
14 
27 
41 
34 


2V 
38 
75 
110 
90 


II 
Any 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS '1.!1 
INSTRUMENTS 


II 


lEI 


TYPES SN54HC175. 
SN74HC175 
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR 


maximum ratings, recommended operating conditions, 
and electrical characteristics 


See Table II, page 2-6. 


'HC175 timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 


TA 
- 
25°C 
SN54HC175 
SN74HC175 


VCC 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
0 
6 
0 
4.2 
0 
5 


fclock 
4.5 V 
0 
31 
0 
21 
0 
25 
MHz 


6V 
0 
36 
0 
25 
0 
29 


2V 
80 
120 
100 


ClR low 
4.5 V 
16 
24 
20 


6V 
14 
20 
17 


tw 
Pulse duration 
100 


ns 


2V 
80 
120 
ClK high 
4.5 V 
16 
24 
20 
or low 
20 
17 
6V 
14 


2V 
100 
150 
125 


Data 
4.5 V 
20 
30 
25 


Setup time 
6V 
17 
25 
21 


tsu 
ns 
before CLKt 
2V 
100 
150 
125 


CLR inactive 
4.5 V 
20 
30 
25 


6V 
17 
25 
21 


2V 
0 
0 
0 


th 
Hold time, data after CLKt 
4.5 V 
0 
0 
0 
ns 


6V 
0 
0 
0 


:J: 
(")s:o 
enc 
m 
'HC175 
switching 
characteristics 
over recommended operating free-air temperature 
range (unless 
:::; 
otherwise 
noted), CL = 50 pF (see Note 1) 


(") 
m 
en 


FROM 
TO 
TA = 25°C 
SN54HC175 
SN74HC175 
PARAMETER 
Vcc 
UNIT 
(lNPUTI 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
6 
12 
4.2 
5 


fmax 
4.5 V 
31 
50 
21 
25 
MHz 


6V 
36 
60 
25 
29 


2V 
52 
150 
255 
190 


ClR 
Any 
4.5 V 
15 
30 
45 
38 


6V 
13 
26 
38 
32 
tpd 
2V 
58 
150 
255 
190 
ns 


elK 
Any 
4.5 V 
16 
30 
45 
38 


6V 
13 
26 
38 
32 


2V 
38 
75 
110 
90 


tt 
Any 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS ~ 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 


TYPES SN54HC180. 
SN74HC180 


9·BIT ODD/EVEN PARITY GENERATORS/CHECKERS 


• 
Package Options 
Include 
Small Outline 
(SO) and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 


and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 


and Reliability 


description 


These universal, 
monolithic, 
9-bit 
(8 data bits 
plus 
1 parity 
bit) 
parity 
generators/checkers, 
feature 
odd/even 
outputs 
and control 
inputs to 


facilitate 
operation 
in either odd- or even-parity 


applications. 
Depending on whether 
even or odd 


parity 
is being generated 
or checked, 
the even 


or odd inputs can be utilized as the parity or 9th- 
bit input. 
The word-length 
capability 
is easily 
expanded 
by cascading. 


The SN 54HC 180 is characterized 
for operation 


over 
the 
full 
military 
temperature 
range 
of 


-55°C 
to 
125°C; 
and 
the 
SN74HC180 
is 


characterized 
for 
operation 
from 
- 40°C 
to 


85°C. 


INPUTS 
OUTPUTS 


I: OF H'B AT 
I: 
I: 
EVEN 
ODD 
A THRU 
H 
EVEN 
ODD 


EVEN 
H 
L 
H 
L 


ODD 
H 
L 
L 
H 


EVEN 
L 
H 
L 
H 


ODD 
L 
H 
H 
L 


X 
H 
H 
L 
L 


X 
L 
L 
H 
H 


SN54HC180 
... 
J PACKAGE 
SN74HC180 
... 
J OR N OR 0 (~ 
SO) PACKAGE 


(TOP VIEW) 


1--c::T14 
VCC 


2 
13 
F 


3 
12 
E 


4 
" 
0 
5 
10 
C 


6 
9 
B 


7 
8 
A 


G 
H 
EVEN 


ODD 
E EVEN 


E ODD 
GND 


SN54HC180 
... 
FH OR FK PACKAGE 


(TOP 
VIEW) 


U 
U U 
::telZ>u.. 


EVEN 
NC 


ODD 
NC 


E EVEN 


OOU«lXl 
OZZ 
Oel 
W 


A 
(8) 
4 
191 
(5) 
I: 


B 
EVEN 


c 
1101 
3 


0 
(11) 


E 
(12) 


(131 
3 
(6) 
I: 
F 


G 
(1) 
ODD 
4 
H 
(2) 


Pin numbers shown are for J and N packages. 


TEXAS 
• 


INSTRUMENTS 


II 


II 


TYPES SN54HC180, 
SN74HC180 
9·BIT ODD/EVEN PARITY GENERATORS/CHECKERS 


lo'gic diagram (positive logic) 


EVEN 
(3) 


ODD 
(4) 


maximum ratings, recommended operating conditions, 
and electrical characteristics 


See Table IV, page 2-10. 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC180 
SN74HC180 
PARAMETER 
vcc 
MIN 
MAX 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 


2V 
119 
260 
390 
325 


Data 
78 
65 
Ipd 
Even 
4.5 V 
36 
52 
ns 


(odd = OJ 
6V 
32 
44 
66 
55 


2V 
113 
245 
370 
305 


Data 
Ipd 
Odd 
4.5 V 
33 
49 
74 
61 
ns 
(odd ~ OJ 
6V 
24 
42 
63 
52 


2V 
119 
260 
390 
325 


Data 
Ipd 
Even 
4.5 V 
36 
52 
78, 
65 
ns 
(even = 01 
6V 
32 
44 
66 
55 


2V 
113 
245 
370 
305 


Data 
Ipd 
Odd 
4.5 V 
33 
49 
74 
61 
ns 
(even 
= 0) 
6V 
24 
42 
63 
52 


2V 
49 
110 
165 
140 


Ipd 
Even or Odd 
Even or Odd 
4.5 V 
15 
22 
33 
28 
ns 


6V 
12 
19 
28 
24 


2V 
38 
75 
110 
95 


II 
Any 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS -1!1 
INSTRUMENTS 


HIGH-SPEED 
CMOS LOGIC 
TYPES SN54HC190. 
SN54HC191. 
SN74HC190. 
SN74HC191 


SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS 


• 
Single Down/Up 
Count Control Line 


• 
Look-Ahead 
Circuitry 
Enhances Speed of 


Cascaded Counters 


• 
Fully Synchronous 
in Count Modes 


• 
Asynchronously 
Presettable with Load 


Control 


• 
Package Options Include Small Outline (SO) and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality 
and Reliability 


SN54HC190, 
SN54HC191. 
. J PACKAGE 
SN74HC190, 
SN74HC191 
... 
J OR N OR 0 (= SO) PACKAGE 


(TOP VIEW) 


1 U16 


2 
15 


3 
14 


B 


QB 


QA 
C'i'EN 


DIU 


QC 


QD 
GND 


VCC 
A 


CLK 
RCO 


MAXIMIN 


LOAD 
C 
o 


SN54HC190, 
SN54HC191 
... 
FH OR FK PACKAGE 


(TOP VIEW) 
u 
'" 
U U 
o"'z>« 


description 


The 
'HC190 
and 
'HC191 
are 
synchronous, 
reversible upldown 
counters. 
The 'HC190 
is a 


4-bit decade counter and the 'HC191 
is a 4-bit 


binary counter. Synchronous counting operation 
is 
provided 
by 
having 
all 
flip-flops 
clocked 


simultaneously 
so 
that 
the 
outputs 
change 
coincident 
with each other when so instructed 


by the steering 
logic. This mode of operation 


eliminates the output counting 
spikes normally 


associated 
with 
asynchronous 
(ripple 
clock) 


counters. 


3 
2 
1 2019 


QA 
4 
18 
CLK 


CTEN 
5 
17 
RCO 


NC 
6 
16 
NC 


DID 
7 
15 
MAXIMIN 


Qc 
8 
14 
LOAD 


9 10111213 


The outputs 
of the four flip-flops 
are triggered 


on a low-to-high-Ievel 
transition 
of the clock 
input if the enable input (CTEN) is low. A high 
at CTEN inhibits counting. The direction of the 'count is determined by the level of the downlup 
(DID! input. 


When DID is low, the counter 
counts 
up and when 
DID is high, it counts 
down. 


These counters feature a fully independent 
clock circuit. 
Changes at the control inputs (CTEN and DIU) 


that will modify the operating 
mode have no effect on the contents 
of the counter until clocking occurs. 


The function of the counter will be dictated solely by the condition meeting the stable setup and hold times. 


These counters are fully programmable; 
that is, the outputs 
may each be preset to either level by placing 


a low on the load input and entering the desired data at the data inputs. The output will change to agree 
with the data inputs independently 
of the level of the clock input. This feature allows the counters to be 
used as modulo-N dividers 
by simply modifying 
the count length with 
the preset inputs. 


Two outputs 
have been made available .to perform the cascading function: 
ripple clock and maximuml 
minimum count. The latter output produces a high-level output pulse with a duration approximately 
equal 


to one complete 
cycle of the clock while the count is zero (all outputs 
low) counting down or maximum 


(9 or 15) counting up. The ripple clock output produces a low-level output pulse under those same conditions 
but only while the clock input is low. The counters 
can be easily cascaded by feeding the ripple clock 
output to the enable input of the succeeding 
counter if parallel clocking 
is used, or to the clock input if 
parallel enabling is used. The maximumlminimum 
count output can be used to accomplish 
look-ahead for 


high-speed operation. 


The SN54HC190 
and SN54HC191 
are characterized for operation over the full military temperature 
range 
of 
-55°C 
to 125°C. 
The SN74HC190 
and SN74HC191 
are characterized 
for operation 
from 
-40°C 
to 85°C. 


TEXAS ." 
INSTRUMENTS 


II 


• 


TYPES SN54HC190, 
SN74HC190 


SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS 


(3) 
0A 


::~ 
GO 


171 ac 


00 


TEXAS ." 
INSTRUMENTS 


TYPES SN54HC191. 
SN74HC191 
SYNCHRONOUS 4·BIT UP/DOWN BINARY COUNTERS 


131 0A 


121 08 


161 ac 


171 aD 


TEXAS -II} 
INSTRUMENTS 


II 


• 


TYPES SN54HC190, 
SN74HC190 
SYNCHRONOUS 4-81T UP/DOWN DECADE COUNTERS 


1. 
Load (preset) to BCD seven. 


2. 
Count 
up to eight, 
nine (maximum), 
zero, one, and two. 


3. 
Inhibit. 


4. 
Count down to one, zero (minimum), nine, eight, and seven. 


LOAD--W 


A-.J 
, 
L 


B-.J 
i 
DATA 
L.. 


INPUTS 
C-.J 
iL.. 


D 
r, 


1 
- ----1--" 
DIU 
' 
,1 
_ 


I 
I I 
------1--71' 
CTEN 
1__ 1•.,' 
. 


II 
I 


QA 
I 
___ 
...J 
1 
____ 
I: 


OB 
...J~-------- 
1 
____ 
I I 


QC 
...J':l 
1 


---, 
I I 
I 
I 
I 
QD 
~. 
. 
L- 


I I:: 1l 
Il 
_ 


'RcQ----j 
U 
U 
---~ 
I 


: 
7 
118 
9 
0 
1 
2 
2 
11 
0 
9 
I IJ.---- COUNTUP-I-INHIBIT--I 
l---COUNTDOWN----~~ 
~ 
LOAD 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54HC191. 
SN74HC191 


SYNCHRONOUS 4·BIT UP/DOWN BINARY COUNTERS 


1. 
Load (preset) to binary thirteen. 


2. 
Count up to fourteen, fifteen (maximum), zero, one, and two. 
3. 
Inhibit, 
4. 
Count down to one, zero (minimum), fifteen, fourteen, and thirteen, 


LOAD~ 


A-.J 
i-- 
~- 


B 
r- 


DATA 
I-- 


INPUTS 
-- 
c-l 
I~- 


D-.J 
I-- 
~- 


CLK 
-----, 
DIU 
' 
, 
~ 
I 
I I 
-----, 
C'ffii 
' __ 
•.' 
_ 


I 
, 
I 
I 
"I 
I 
I 
I 


°B - 
- LJJ 
1___ 
___ 
I 
, 
---,----- 
OC::] 
I 
I 


I 
I 


MAXIMIN_--__I 
r-l 
r-l 
""'--. 
----', 
1'-------1 
,'----__ 
, 
I 
RCci---' 
U 
I 
I 
U 


--~ 
I 
I 
: 13 
14 
15 
0 
2 
I 2 
I 
1 
0 
15 
I II----COUNTUP--~'-'I--INHIBIT 
--I t--- COUNTDOWN 
~ 
LOAD 


TEXAS ~ 
INSTRUMENTS 


II 


• 


TYPES SN54HC190, 
SN54HC191. 
SN74HC190. 
SN74HC191 
SYNCHRONOUS 4·BIT UP/DOWN DECADE AND BINARY COUNTERS 


maximum ratings. recommended operating conditions. and electrical characteristics 


See Table IV, page 2-10. 


Vcc 
TA - 
25°C 
SN54HC190 
SN74HC190 


SN54HC191 
SN74HC191 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
0 
4.2 
0 
2.8 
0 
3.3 


fclock 
Clock frequency 
4.5 V 
0 
21 
0 
14 
0 
17 
MHz 


6V 
0 
24 
0 
16 
0 
19 


2V 
120 
180 
150 


LciAD 
low 
4.5 V 
24 
36 
30 


Pulse duration 


6V 
21 
31 
26 
tw 
ns 


elK high or low 
2V 
120 
180 
150 


4.5 V 
24 
36 
30 


6V 
21 
31 
26 


2V 
150 
256 
188 


Data before LOAD t 
4.5 V 
30 
46 
38 


6V 
25 
38 
32 


2V 
205 
306 
255 


CTEN before ClK·t 
4.5 V 
41 
61 
51 


Setup time 
6V 
35 
53 
44 
tsu 
2V 
205 
306 
255 
ns 


DIU before ClK t 
4.5 V 
41 
61 
51 


6V 
35 
53 
44 


2V 
150 
250 
190 


LOAD inactive before eLK t 
4.5 V 
30 
45 
38 


6V 
25 
38 
32 


2V 
5 
5 
5 


Data 
after 
lOAD t 
4.5 V 
5 
5 
5 


6V 
5 
5 
5 


2V 
5 
5 
5 


th 
Hold time 
CTEN alter ClK t 
4.5 V 
5 
5 
5 
ns 


6V 
5 
5 
5 


2V 
5 
5 
5 


Diu 
after ClK t 
4.5 V 
5 
5 
5 


6V 
5 
5 
5 


TEXAS 
." 
INSTRUMENTS 


TYPES SN54HC190, 
SN54HC191, 
SN74HC190, 
SN74HC191 
SYNCHRONOUS 4·BIT UP/DOWN DECADE AND BINARY COUNTERS 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted). CL = 50 pF (see Note 1) 


SN54HC190 
SN74HC190 


FROM 
TO 
TA - 
25°C 
SN54HC191 
SN74HC191 
PARAMErER 
VCC 
UNIT 
(INPUT) 
IOUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
4.2 
8 
2.8 
3.3 


fmax 
4.5 V 
21 
42 
14 
17 
MHz 


6V 
24 
48 
16 
19 


2V 
130 
264 
396 
330 


tpd 
LOAD 
Any ° 
4.5 V 
40 
53 
79 
66 
ns 


6V 
33 
45 
67 
56 


2V 
135 
240 
360 
300 
A,8, 
°A,08 
4.5 V 
36 
48 
72 
60 
tpd 
C. or 0 
DC, or 0D 
ns 


6V 
30 
41 
61 
51 


2V 
58 
120 
180 
150 


tpd 
CLK 
RCo 
4.5 V 
17 
24 
36 
30 
ns 


6V 
14 
21 
31 
26 


2V 
107 
192 
288 
240 


tpd 
CLK 
Any ° 
4.5 V 
31 
38 
58 
48 
ns 


6V 
26 
32 
49 
41 


2V 
123 
252 
378 
315 


tpd 
CLK 
MAXIMIN 
4.5 V 
39 
50 
76 
63 
ns 


6V 
32 
43 
65 
54 


2V 
102 
228 
342 
285 


tpd 
DIU 
RCo 
4.5 V 
29 
46 
68 
57 
ns 


6V 
24 
38 
59 
49 


2V 
86 
192 
288 
240 


tpd 
DIU 
MAXIMIN 
4.5 V 
24 
38 
58 
48 
ns 


6V 
20 
32 
49 
41 


2V 
50 
132 
198 
165 


tpd 
CTEN 
RCo 
4.5 V 
15 
26 
40 
33 
ns 


6V 
13 
23 
34 
28 


2V 
38 
75 
110 
95 


tt 
Any 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS .• 
INSTRUMENTS 


II 


II 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC192. 
SN54HC193 


SN74HC192. 
SN74HC193 


SYNCHRONOUS 4·81T UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR) 


02684. 
DECEMBER 
1982 
- 
REVISED 
MARCH 
1984 


Look-Ahead 
Circuitry 
Enhances Cascaded 
Counters 


• 
Fully Synchronous 
in Count Modes 


• 
Parallel Asynchronous 
Load for Modulo-N 
Count Lengths 


• 
Asynchronous 
Clear 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers 
in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality 
and Reliability 


SN54HC192. 
SN54HC193 
... 
J PACKAGE 
SN74HC192. 
SN74HC193 
... 
J OR N OR 0 (~ 
SO) PACKAGE 


(TOP VIEW) 


B 
1 V,6 


0B 
2 
15 


0A 
3 
14 


DOWN 
4 
13 


UP 
5 
12 


Oc 
6 
11 
00 
7 
10 


GND 
8 
9 


VCC 
A 


CLR 
BO 
CO 
LOAD 
C 
o 


SN54HC192. 
SN54HC193 
... 
FH OR FK PACKAGE 


(TOP VIEW) 
description 


The 
'HC192 
and 
'HC193 
are synchronous, 


reversible up/down 
counters. 
The 'HC192 
is a 


4-bit decade counter and the 'HC193 
is a 4-bit 


binary 
counter. 
Synchronous 
operation 
is 


provided 
by 
having 
all 
flip-flops 
clocked 


simultaneously 
so 
that 
the 
outputs 
change 


coincidently 
with each other when so instructed 


by the steering 
logic. 
This mode of operation 


eliminates 
the output 
counting 
spikes normally 


associated 
with 
asynchronous 
(ripple 
clock) 


counters. 


0A 
4 


DOWN 
5 
NC 
6 


UP 
7 
Oc 
8 
" 


u 
CD 
U u 
OCDZ><t 


3 
2 
1 20 19 "- 
18 
CLR 


17 
BO 


16 
NC 


15 
CO 


14 
LOAD 


9 
10111213 
/ 
oouou 
ozz 


Cl 


The outputs 
of the four flip-flops 
are triggered 


by a low-to-high-Ievel 
transition 
of either count 


(clock) 
input 
(Up or Down). 
The direction 
of 


counting 
is determined 
by which count input is 
pulsed while the other count 
input is high. 


All four counters 
are fully programmable; 
that is, each output 
may be preset to either level by placing a 
low on the load input and entering the desired data at the data inputs. 
The output 
will change to agree 
with the data inputs independently 
of the count pulses. This feature allows the counters 
to be used as 
modulo-N 
dividers 
by simply modifying 
the count length with the preset inputs. 


A clear input has been provided that forces all outputs to the low level when a high level is applied. The 
clear function 
is independent 
of the count 
and the load inputs. 


These counters were designed to be cascaded without 
the need for external circuitry. 
The borrow output 
(60) produces a low-level pulse while the count is zero (all outputs low) and the count-down 
is low. Similarly, 


the carry output 
(CO) produces a low-level 
pulse while the count is maximum 
(9 or 15) and the count-up 


input is low. The counters 
can then be easily cascaded by feeding the borrow 
and carry outputs 
to the 
count-down 
and count-up 
inputs, 
respectively, 
of the succeeding 
counter. 


The SN54HC192 
and SN54HC193 
are characterized 
for operation over the full military temperature 
range 
of 
-55°C 
to 125°C. 
The SN74HC192 
and SN74HC193 
are characterized 
for operation 
from 
-40°C 
to 85°C. 


TEXAS 
• 
INSTRUMENTS 


II 


II 


TYPES SN54HC192. 
SN74HC192 
SYNCHRONOUS 4-81T UP/DOWN DECADE COUNTERS (DUAL CLOCK WITH CLEAR) 


lCT=9 
(121al 


2CT=O 
113100 


3D 
[11 
131 Q 
121 
A 
(2) 
161QS 
(4) 
(71 QC 
[81 
QD 


TEXAS 
.• 
INSTRUMENTS 


TYPES SN54HC193. 
SN74HC193 
SYNCHRONOUS 4·BIT UP/DOWN BINARY COUNTERS (DUAL CLOCK WITH CLEAR) 


CLR 
1141 


UP 
151 


141 


lCT=15 
1121 ell 


2CT'"Il 
1131llll 


(3) 
Q 


(2) 
A 
(6) 
QB 


171 QC 
QD 


3D 
III 
[21 
[4J 
[8J 


TEXAS "11 
INSTRUMENTS 


II 


II 


TYPES SN54HC192. 
SN74HC192 
SYNCHRONOUS 4-811 UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR) 


---ll'--- 
_ 


I 


I 
U 
I 
I 
I 
I 


A 
- 
-1-1- -" 
- 
____ 
-J 
L- 


1 
1 
I 
1 


B ==I='=~'L- 
I I 
I I 


C =='=I==.I'L- 


I 
I 
I 
I 


D =_'='=~ 
I 
I 
" 
UP 
-------- 
I 
1 
'I 
- -,-,--1- -- 
-------- 
__ I_'__ '_'_...J 


I 
1 
I 


1 


'HC192 typical clear. load. and count sequence 


Illustrated 
below 
is the following 
sequence: 


1. Clear outputs 
to zero. 


2. Load (preset) to BCD seven. 
3. Count up to eight. 
nine. carry. zero, one, and two. 


4. Count down 
to one, zero. borrow, 
nine. eight, 
and seven. 


I 


1 
~----~I"I 
I 


~----------------~II 
IL- 


1 


I 


1 
1 
-----------------------, 
------.U 
I 


~C:UNT:OWN~ 


TEXAS 
~ 
INSTRUMENTS 


1 I 
1 


QB =~ 
OUTPUTS 
1 I 
1 
ac =~ 
1 I 
I 


QD -, 
I 
II 


CO 
U 


iiO 
I 


1 
1 
1 
1 


SEQUENCE 
101 
17 
~9 
0 
~ 


IllUSTRATED 
~~ 
COUNT UP 


CLEAR 
PRESET 


TYPES SN54HC193. 
SN74HC193 
SYNCHRONOUS 4-811 UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR) 


'HC193 
typical clear, load, and count sequences 


Illustrated 
below is the following 
sequence: 


1. Clear outputs 
to zero. 


2. Load (preset) to binary thirteen. 
3. Count up to fourteen, 
fifteen, 
carry, zero, one, and two. 


4. Count down to one, zero, borrow, 
fifteen, 
fourteen, 
and thirteen. 


CLR --.Il~ 
_ 


I 
1 


1 
U 
1 1 
1 1 
A=_I_I_~~ 
1 1 
I 1 
B = =1=1=l..j 
I 
1 
I' 
C==1='= =.fIL- 


I 
1 
1 
1 
D==1=1=~"l- 


1 
I 
1 
1 
UP---1--1-- 
- -1-1--1---1 
DOWN -------- 
__ 
I_I__ 
I_I_.J 1 


1 
I 
1 
I 
I 
I 
I 


1 
I 
I 


QB =.=1 
1 
I 


1 
1 
I 
I 
Oc=~1 


I 
1 
I 
I 


QD =:L!.-J 
I 


1 
1 
'I 


I 
I 
1 
I 
I 
I 
I 
101 
1131 
r-"-\ 
r-"-\ 


CLEAR 
PRESET 


1 


1 


1 


1 
I,, 


I 


I 


I 
1 
14 
15 
0 
r---- 
COUNTUP 
U 
I 


I 
1 
0 
15 
14 
131 


r---COUNT 
DOWN~ 


TEXAS -I/} 
INSTRUMENTS 


II 


II 


TYPES SN54HC192, 
SN54HC193 
SN74HC192, 
SN74HC193 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR) 


maximum ratings, recommended operating conditions, 
and electrical characteristics 


See Table IV, page 2-10. 


SN54HC192 
SN74HC192 


Vcc 
TA = 25°C 
SN54HC193 
SN74HC193 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
0 
4.2 
0 
2.8 
0 
3.3 


fclock 
Clock frequency 
4.5 V 
0 
21 
0 
14 
0 
17 
MHz 


6V 
0 
24 
0 
16 
0 
19 


2V 
120 
180 
150 


CLR high 
4.5 V 
24 
36 
30 


6V 
21 
31 
26 


2V 
120 
180 
150 


lw 
Pulse duration 
LOAD low 
4.5 V 
24 
36 
30 
ns 


6V 
21 
31 
26 


2V 
120 
180 
150 
UP or DOWN 
4.5 V 
24 
36 
30 
high or low 


6V 
21 
31 
26 


2V 
110 
165 
140 


Data before LOAD t 
4.5 V 
22 
33 
28 


6V 
19 
28 
24 


2V 
110 
165 
140 


Setup time 
CLR inactive 
before 
'su 
4.5 V 
22 
33 
28 
ns 
UPtor 
DOWN t 


6V 
19 
28 
24 


LOAD inactive before 
2V 
110 
165 
140 


4.5 V 
22 
33 
28 
UPtor 
DOWNt 


6V 
19 
28 
24 


2V 
5 
5 
5 


Data after LOAD t 
4.5 V 
5 
5 
5 


6V 
5 
5 
5 


2V 
5 
5 
5 


'h 
Hold time 
UP high after DOWN t 
4.5 V 
5 
5 
5 
ns 


6V 
5 
5 
5 


2V 
5 
5 
5 


DOWN high after UP t 
4.5 V 
5 
5 
5 


6V 
5 
5 
5 


TEXAS • 
INSTRUMENlS 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted!. CL = 50 pF (see Note 1) 


SN54HC192 
SN74HC192 


FROM 
TO 
TA ~ 25°C 
SN54HC193 
SN74HC193 
UNIT 
PARAMETER 
vCC 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2 V 
4.2 
8 
2.8 
3.3 


fmax 
4.5 V 
21 
55 
14 
17 
MHz 


6V 
24 
60 
16 
19 


2V 
75 
165 
250 
205 


Ipd 
UP 
co 
4.5 V 
24 
33 
50 
41 
ns 


6V 
20 
28 
43 
35 


2V 
75 
165 
250 
205 


Ipd 
DOWN 
B5 
4.5 V 
24 
33 
50 
41 
ns 


6V 
20 
28 
43 
35 


2V 
190 
250 
375 
315 


UP or 
Ipd 
Any Q 
4.5 V 
40 
50 
75 
63 
ns 
DOWN 
6V 
35 
43 
64 
54 


2V 
190 
260 
390 
325 


Ipd 
LOAD 
Any 
Q 
4.5 V 
40 
52 
78 
65 
ns 


6V 
35 
44 
66 
55 


2V 
170 
240 
360 
300 


'pHL 
CLR 
Any 
Q 
4.5 V 
36 
48 
72 
60 
ns 


6V 
31 
41 
61 
51 


2V 
38 
75 
110 
95 
" 


Any 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS ~ 
INSTRUMENTS 


II 


II 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC194, 
SN74HC194 


4·BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 


• 
Parallel Inputs and Outputs 


• 
Four Operating 
Modes: 
Synchronous 
Parallel Load 


Right Shift 
Left Shift 
Do Nothing 


• 
Positive 
Edge-Triggered 
Clocking 


• 
Direct Overriding 
Clear 


• 
Package Options 
Include 
Small Outline (SO) and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


These bidirectional 
shift registers 
are designed 


to 
incorporate 
virtually 
all of 
the 
features 
a 


system designer may want in a shift register. The 
circuit features 
parallel inputs, 
parallel outputs, 
right-shift 
and left-shift 
inputs, operating-mode- 


control 
inputs, and a direct overriding 
clear line. 
The register has four distinct modes of operation, 
namely: 


Parallel (broadside) 
load 
Shift right (in the direction 
QA toward 
QD) 
Shift 
left (in the direction 
QD toward 
QA) 
Inhibit 
clocking 
(do nothing) 


Synchronous 
parallel loading is accomplished 
by 


applying 
the four bits of data and taking 
both 
mode control 
inputs, SO and 51, high. The data 


are loaded 
into 
the 
associated 
flip-flops 
and 
appear at the outputs after the positive transition 
of the clock 
input. 
During loading, 
serial data 


flow 
is inhibited. 


Shift right is accomplished 
synchronously 
with 


the rising edge of the clock pulse when SOis high 
and 51 is low. Serial data for this mode is entered 
at the shift-right 
data input. When SO is low and 
51 is high, 
data shifts 
left synchronously 
and 


new data is entered at the shift-left 
serial input. 


Clocking 
of the shift 
register 
is inhibited 
when 
both mode control 
inputs 
are low. 


The SN 54HC 194 is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 
-55°C 
to 
125DC. 
The 
SN74HC194 
is 


characterized 
for 
operation 
from 
- 40 DC 
to 
85DC. 


SN54HC194 
... 
J PACKAGE 
SN74HC194 
... 
J OR N OR D (= SO) PACKAGE 


(TOP VIEW) 


CLR 
1 U16 
VCC 
SR SER 
2 
15 
°A 
A 
3 
14 
Os 
S 
4 
13 
Oc 


C 
5 
12 
00 
0 
6 
11 
CLK 


SL SER 
7 
10 
S1 
GNO 
8 
9 
SO 


SN54HC194 
... 
FH OR FK PACKAGE 


(TOP VIEW) 


a:w 
l/lla: 
U 
a:....Juu« 
l/lUZ>O 


A 
Os 
S 
Oc 
NC 
NC 
C 
00 
o 
CLK 


a:ouo- 
wzzCJ)U) 
l/l(:J 
...J 
l/l 


SR SER 
(151 
A 
°A 


B 
(14) 
°B 


C 
(131 
Oc 


0 
(121 


SL SER 
00 


TEXAS 
~ 
INSTRUMENTS 


II 


II 


TYPES SN54HC194, 
SN54HC194 


4-BIT 
BIDIRECTIONAL 
UNIVERSAL SHIFT REGISTERS 


} 


MUX 
o 
G.Q. 


1 
3 


1 
3 
o 
2 


} 


MUX 
o 
G.Q. 


1 
3 
1 
3 
o 
2 


o 
(6) 


SL SER 
(71 


} 


MUX 
o 
G-.!!. 


1 
3 


1 
3 
o 
2 


TEXAS .." 
INSTRUMENTS 


TYPES SN54HC194, 
SN74HC194 


4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 


INPUTS 
OUTPUTS 


MOOE 
SERIAL 
PARALLEL 
QA 
QB 
Oc 
QD 
CLEAR sTso 
CLOCK 
LEFT 
RIGHT 
A 
B 
C 
0 


L 
X 
X 
X 
X 
X 
X 
X 
X 
X 
L 
L 
L 
L 


H 
X 
X 
L 
X 
X 
X 
X 
X 
X 
DAD 
Deo 
Deo 
DOO 


H 
H 
H 
t 
X 
X 
a 
b 
c 
d 
a 
b 
c 
d 


H 
L 
H 
t 
X 
H 
X 
X 
X 
X 
H 
DAn 
DBn 
DCn 


H 
L 
H 
t 
X 
L 
X 
X 
X 
X 
L 
DAn 
DBn 
DCn 


H 
H 
L 
t 
H 
X 
X 
X 
X 
X 
DBn 
DCn 
DOn 
H 


H 
H 
L 
t 
L 
X 
X 
X 
X 
X 
DBn 
DCn 
DOn 
L 


H 
L 
L 
X 
X 
X 
X 
X 
X 
X 
DAn 
DBn 
DCn 
DOO 


I 


MODE {SO -- J 
I 
CONTROL 
-- 
: 


INPUTS 
SI ==Jll~----------~ 


I 


CLEAR ~~:--------------------------LI 


, 
, 
I 


SERIAL {R 
i: 
n 
IL.JI 
: 


DATA 
INPUTS 
L 


1 


A--.lJ;h 


, 
, 


, 
I 


B 
: 
Ll 
P~~:~::L C--1JHIl,: H,;~ 
_ 


D 
: 
L: 
: 
I 
I 


l 


OA==U--L.J-, 
-I: 
-~ 
: 
I 
: 
I 
I 
as --~ 
: 1L.JI~ 
~n : 
I 


OUTPUTS 
--:: 
; 
I 
I 


Dc =:~ , 


, 
, 
I 
00 :-:' 
: 


: 
i 
f.-- 
INHIBIT --I 


CLEAR LOAD 
CLEAR 


maximum ratings. recommended operating conditions. and electrical characteristics 


See Table IV, page 2-10. 


TEXAS -I/} 
INSTRUMENTS 


II 


II 


TYPES SN54HC194, 
SN74HC194 
4·BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 


TA 
- 
25°C 
SN54HC194 
SN74HC194 


VCC 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
0 
6 
0 
4.2 
0 
5 


fclock 
Clock 
frequency 
4.5 V 
0 
31 
0 
21 
0 
25 
MHz 


6V 
0 
36 
0 
25 
0 
29 


2V 
80 
120 
100 
ClK 
high 
4.5 V 
16 
24 
20 


or low 
6V 
14 
20 
17 


tw 
Pulse duration 
ns 


2V 
80 
120 
100 


CLRlow 
4.5 V 
16 
24 
20 


6V 
14 
20 
17 


2 V 
100 
150 
125 


tsu 
Setup time, any input before eLK t 
4.5 V 
20 
30 
25 
ns 


6V 
17 
26 
21 


2V 
0 
0 
0 


th 
Hold time, 
data 
aher 
eLK t 
4.5 V 
0 
0 
0 
ns 


6V 
0 
0 
0 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted), CL - 
50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC194 
SN74HC194 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
6 
4.2 
5 


fmax 
4.5 V 
31 
21 
25 
MHz 


6V 
36 
25 
29 


2 V 
67 
150 
225 
190 


tPHl 
ClR 
Any 
4.5 V 
17 
30 
45 
38 
ns 


6V 
14 
26 
37 
32 


2V 
67 
145 
220 
180 


tpd 
ClK 
Any 
4.5 V 
17 
29 
44 
36 
ns 


6V 
14 
25 
37 
31 


2 V 
28 
75 
110 
95 


tt 
Any 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


Cpd 
Power dissipation 
capacitance 
I 
No load. TA = 25°C 
T 
65 pF typ 
1 


TEXAS .• 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HCl9S, 
SN74HCl9S 


4·81T PARALLEL-ACCESSSHIFT REGISTERS 


• 
Synchronous 
Parallel load 


• 
Positive-Edge-Triggered 
Clocking 


• 
J and K Inputs to First Stage 


• 
Complementary 
Outputs from last 
Stage 


• 
Package Options Include Small Outline (SO) and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality 


and Reliability 


description 


These 
4-bit 
registers 
feature 
parallel 
inputs, 


parallel 
outputs, 
J-K 
serial 
inputs, 
shift/load 


control input, and a direct overriding clear. The 
registers have two modes of operation: 
parallel 


(broadside) load, and shift (in the direction 
0A 
and 0D). 


Parallel loading is accomplished 
by applying the 
four bits of data and taking the shift/load control 
input low. The data is loaded into the associated 
flip-flop 
and appears at the outputs 
after the 


positive 
transition 
of the clock 
input, 
During 


loading, serial data flow 
is inhibited. 


Shifting 
is accomplished 
synchronously 
when 


the shift/load control input is high. Serial data for 
this mode is entered at the J-K inputs. 
These 


inputs 
permit 
the first 
stage to perform 
as a 


J-K-, 
D-, or T-type 
flip-flop 
as shown 
in the 


function 
table. 


The SN54HC195 
is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 
-55°C 
to 
125°C. 
The 
SN74HC195 
is 


characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


SN54HC195 
... 
J PACKAGE 
SN74HC195 
... 
J OR N OR D (= SO) PACKAGE 


(TOP 
VIEW) 


CLR 
1 V16 
J 
2 
15 
K 
3 
14 


A 
4 
13 


B 
5 
12 
C 
6 
11 


D 
7 
10 


GND 
8 
9 


VCC 
°A 
°B 
Oc 
°D 
aD 


CLK 
SH/W 


SN54HC195 
... 
FH OR FK PACKAGE 


(TOP 
VIEW) 


J 
l,3J 
K 
l,3K 
A 
2,30 
(15) 
°A 


e 
2,30 
1141 
ae 
c 
(131 
Oc 
0 
112) 
aD 
1111 
00 


TEXAS 
~ 
INSTRUMENTS 


II 


TYPES SN54HC195. 
SN74HC195 
4-BIT PARALLEL·ACCESS SHIFT REGISTERS 


ClR 
ClK 
SH/LO 


°0 


(111 
aD 


II 
1141 
°B 
:t: 
(") 
B 
s:0 
enc 
m< 
(131 
(") 
°c 
m 
en 
C 
161 


TEXAS -1!1 
INSTRUMENTS 


TYPES SN54HC195. 
SN74HC195 


4-81T PARALLEL-ACCESS SHIFT REGISTERS 


INPUTS 
OUTPUTS 


SH/LD 
SERIAL 
PARALLEL 
aD 
CLR 
CLK 
J 
K 
A 
B 
C 
0 
°A 
°B 
ac 
00 


L 
X 
X 
X 
X 
X 
X 
X 
X 
L 
L 
L 
L 
H 


H 
L 
t 
X 
X 
a 
b 
c 
d 
a 
b 
c 
d 
d 


H 
H 
L 
X 
X 
X 
X 
X 
X 
°AO 
QSO QCO 000 000 


H 
H 
t 
L 
H 
X 
X 
X 
X 
°AO 
QAO 
QSn 
°Cn 
CCn 


H 
H 
t 
L 
L 
X 
X 
X 
X 
L 
QAn 
°Sn 
°Cn 
aCn 


H 
H 
t 
H 
H 
X 
X 
X 
X 
H 
QAn 
QSn 
QCn 
CCn 


H 
H 
t 
H 
L 
X 
X 
X 
X 
aAn 
QAn 
QSn 
QCn 
CCn 


1 
I 
I 
I 


SERIAL { 
J 
_--, 
__ 
~rf-, 
: 


INPUTS 
K 
rl--l 
: 


SH/t.O -------------------Ll......J------------- 


I 


{ 


A - 
f"Hi"I~ 
_ 


PARALLEL 
B 
L : 


DATA 
I 
INPUTS 
C --,--- 
f"Hi"I~ 
_ 


o 
I 
L I 
I 
I 


{ 


QA =-, 
rl 


OUTPUTS 
°B 
:::.., •.•• 
: 
•..•.•'--_.J 
•. 
.•I__ .J~L.-------- 


°c ::-_-._-.., 
~ 
~ 
~ 
_ 


°0.::::1 
: 
1 


I 
I 
I 
I 
----SERIAL 
SHIFT ----~~I 
~ 
SERIAL SHIFT_ 
CLEAR 
LOAD 


absolute maximum ratings. recommended operating conditions. and electrical characteristics 


See Table IV, page 2-10. 


TEXAS 
." 
INSTRUMENTS 


II 


• 


TYPES SN54HC195. 
SN74HC195 
4-81T PARALLEL·ACCESS SHIFT REGISTERS 


TA 
= 25°C 
SN54HC195 
SN74HC195 
PARAMETER 
VCC 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
0 
6 
0 
4.2 
0 
5 


fclock 
Clock frequency 
4.5 V 
0 
31 
0 
21 
0 
25 
MHz 


6V 
0 
36 
0 
25 
0 
29 


2V 
80 
120 
100 


eLK high or low 
4.5 V 
16 
24 
20 


6V 
14 
20 
17 
Iw 
Pulse duration 
ns 
2V 
80 
120 
100 


ClR low 
4.5 V 
16 
24 
20 


6V 
14 
20 
17 


SH/LD. 
or serial and 
2V 
100 
150 
125 


Isu 
Setup time, 
parallel data, or 
4.5 V 
20 
30 
25 
ns 
before 
ClK t 


CLR inactive 
6V 
17 
26 
21 


SHill or serial 
2V 
0 
0 
0 
Hold time, 


0 
Ih 
4.5 V 
0 
0 
ns 
afler 
ClK t 
and 
parallel 
data 


6V 
0 
0 
0 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA 
=25°C 
SN54HC195 
SN74HC195 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
6 
12 
4.2 
5 


fmax 
4.5 V 
31 
50 
21 
25 
MHz 


6V 
36 
60 
25 
29 


QA thru QD 
2V 
67 
145 
220 
180 


Ipd 
ClK 
or 
4.5 V 
17 
29 
44 
36 
ns 


00 
6V 
14 
25 
37 
31 


QA Ihru 
QD 
2V 
67 
150 
225 
190 


Ipd 
ClR 
or 
4.5 V 
17 
30 
45 
38 
ns 
-QD 
6V 
13 
26 
38 
32 


2V 
28 
75 
110 
95 


II 
Any 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS ~ 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC237, 
SN74HC237 
3-L1NE TO B-L1NE DECODERS/DEMULTIPLEXERS 
WITH ADDRESS LATCHES 


02804. 
MARCH 
1984 


• 
Combines 
Decoder and 3-Bit Address 
Latch 


• 
Incorporates 
2 Output Enables to Simplify 
Cascading 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality 
and Reliability 


SN54HC237 
... 
J PACKAGE 
SN74HC237 
... 
J OR N OR 0(= 
SO) PACKAGE 
(TOP VIEW) 


1 U16 


2 
15 
3 
14 


4 
13 


5 
12 


6 
'1 
10 


9 


A 


B 
c 
GL 
G2 
Gl 
Y7 
GND 
description 


The 'HC237 
is a three-line to eight-line decoder/ 


demultiplexer 
with latches on the three address 
inputs. When the latch-enable (GL) is low, the 
'HC237 
acts as a decoder/demultiplexer. 
When 
GL goes from low to high, the address present 
at the select inputs lA, B, and C) is stored in the 
latches. Further address changes are ignored as 
long as GL 
remains 
high. 
The output 
enable 


controls, 
G1 
and 
132, 
control 
the 
outputs 


independently 
of 
the 
select 
or 
latch-enable 


inputs. All of the outputs 
are forced high if G1 


is low or <32is high. The 'HC237 
is ideally suited 


for implementing 
glitch-free decoders in strobed 


(stored-address) 
applications 
in 
bus-oriented 
systems. 


The SN54HC237 
is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 


-55°C 
to 
125°C. 
The 
SN74HC237 
is 


characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


GL 
141 
X/V 
OMUX 
C8 
lrr 
141 
1151 
C8 


(1) 
0 
VO 
A 
80 
1141 
(15) 
(21 
V1 
(11 }, 


0 
VO 
B 
(13) 
A 
80 
1141 
(3) 
V2 
(2) 
V1 
C 
4 
(12) 
B 
(13) 
V3 
(3) 
2 
V2 
f1U 
C 
(12) 


& 
4 
V4 
3 
V3 


G1 
161 
(10) 
(11) 
EN 
5 
V5 
& 
4 
V4 


G2 
(5) 
(91 
G1 
161 
1101 
6 
V6 
(5) 
5 
V5 
(7) 
G2 
(9) 
V7 
6 
V6 
(7) 
V7 


Pin numbers shown are for J and N packages. 


TEXAS '1!1 
INSTRUMENTS 


• 


• 


TYPES SN54HC237. 
SN74HC237 
3·L1NE TO B·L1NE DECODERS/DEMULTIPLEXERS WITH ADDRESS LATCHES 


INPUTS 


ENABLE 
SELECT 
OUTPUTS 


GL 
G1 
G2 
C 
B 
A 
YO 
Y1 
Y2 
Y3 
Y4 
Y5 
Y6 
Y7 


X 
X 
H 
X 
X 
X 
L 
L 
L 
L 
L 
L 
L 
L 


X 
L 
X 
X 
X 
X 
L 
L 
L 
L 
L 
L 
L 
L 


L 
H 
L 
L 
L 
L 
H 
L 
L 
L 
L 
L 
L 
L 


L 
H 
L 
L 
L 
H 
L 
H 
L 
L 
L 
L 
L 
L 


L 
H 
L 
L 
H 
L 
L 
L 
H 
L 
L 
L 
L 
L 


L 
H 
L 
L 
H 
H 
L 
L 
L 
H 
L 
L 
L 
L 


L 
H 
L 
H 
L 
L 
L 
L 
L 
L 
H 
L 
L 
L 


L 
H 
L 
H 
L 
H 
L 
L 
L 
L 
L 
H 
L 
L 


L 
H 
L 
H 
H 
L 
L 
L 
L 
L 
L 
L 
H 
L 


L 
H 
L 
H 
H 
H 
L 
L 
L 
L 
L 
L 
L 
H 


H 
H 
L 
X 
X 
X 
Outputs corresponding to stored address. L; 


all others, H 


TEXAS .• 
INSTRUMENTS 


TYPES SN54HC237, 
SN74HC237 


3-L1NE TO B-L1NE DECODERS/DEMULTIPLEXERS 
WITH ADDRESS LATCHES 


maximum ratings. recommended operating conditions. and electrical characteristics 


See Table IV, page 2-10. 


TA ~ 25°C 
SN54HC237 
SN74HC237 
VCC 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
80 
120 
100 
'w 
Pulse duration. GI low 
4.5 V 
16 
24 
20 
ns 


BV 
14 
20 
17 


2V 
75 
115 
95 


'su 
Setup time. A. B, and C before GI t 
4.5 V 
15 
23 
19 
ns 


BV 
13 
20 
16 


2V 
5 
5 
5 


'h 
Hold time. A, B. and C after GL t 
4.5 V 
5 
5 
5 
ns 


6V 
5 
5 
5 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
• 
noted). CL = 50 pF. (see Note 1) 


FROM 
TO 
TA ~ 25°C 
SN54HC237 
SN74HC237 


PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
91 
190 
285 
240 


'pd 
A.8.C 
Any 
4.5 V 
23 
38 
57 
48 
ns 


6V 
17 
32 
48 
41 


2V 
66 
145 
220 
181 


'pd 
G2 
Any 
4.5 V 
18 
29 
44 
36 
ns 


6V 
13 
25 
37 
31 


2V 
68 
145 
220 
181 


'pd 
G1 
Any 
4.5 V 
18 
29 
44 
36 
ns 


6V 
14 
25 
37 
31 


2V 
92 
190 
285 
240 


'pd 
GL 
Any 
4.5 V 
24 
38 
57 
48 
ns 


6V 
19 
32 
48 
41 


2V 
38 
75 
110 
95 


" 


Any 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS 
.• 
INSTRUMENTS 


• 


, 


• 
l'lputs 
are TTL-Voltage 
CO'llpatible 


• 
(;o'llbines 
Decoder 
and 3-8it-Address 
Latch 


• 
Incorporates 
2 Output 
Enables to Si-nplify 


Cascadi'lg 


5N54HCT237 
... J PACKAGE 
5N74HCT237 
... J OR N OR 0 (= 50) 
PACKAGE 


(TOP VIEW) 


1 U16 


2 
15 
3 
14 


4 
13 


5 
12 
6 
11 


7 
10 
8 
9 


A 
B 
C 


GL 
132 
Gl 
Y7 
GND 


• 
Package 
Options 
Include 
S'llall 
Outline 
(SO) a'ld 


Cera-nic Chip Carriers 
in Addition 
to Plastic 
and Cera'llic 
DIPs 


• 
Dependable 
Texas Instru'llents 
Quality 


and Reliability 


description 


The 
'HCT237 
is 
a 
three-line 
to 
eight-line 
decoder/demultiplexer 
with latches on the three 


address inputs. When the latch-enable input (GL) 
is 
low, 
the 
'HCT237 
acts 
as 
a 
decoder/ 
demultiplexer. 
When GL goes from low to high, 


the address 
present 
at the select inputs 
(A, B, 


and C) is stored in the latches. 
Further address 


changes are ignored as long as GL remains high. 
The output 
enable controls, 
G1 and <32, control 


the outputs 
independently 
of the select or latch- 


enable inputs. All of the outputs 
are forced high 


if G1 is low or G2 is high. The 'HCT237 
is ideally 


suited 
for implementing 
glitch-free 
decoders 
in 


strobed 
(stored-address) 
applications 
in 
bus- 


oriented 
systems. 


The SN54HCT237 
is characterized 
for operation 


over 
the 
full 
military 
temperature 
range 
of 


-55°C 
to 
125°C. 
The 
SN74HCT237 
~ 


characterized 
for 
operation 
from 
- 40°C 
to 


85°C. 


5N54HCT237 
... 
FH OR FK PACKAGE 


(TOP VIEW) 


Cill 
5 


NC 
6 
G2 
7 
Gl 
8 


GI 
(4) 
X/Y 
OMUX 
C8 
m. 
141 
(15) 
C8 


111 
0 
YO 
A 
80 
(14) 
(15) 


(2) 
Yl 
(11 }, 


0 
YO 


B 
2 
(13) 
A 
80 
(14) 


(31 
Y2 
(2) 
Yl 


C 
4 
(12) 
B 
(13) 
3 
Y3 
(3) 
2 
Y2 


(11) 
c 
(12) 


(6) 
8< 
4 
Y4 
3 
Y3 


Gl 
(101 
(11) 
Y4 


(5) 
EN 
5 
Y5 
8< 
4 


G2 
(9) 
Gl 
(61 
110) 
6 
Y6 
5 
Y5 


(7J 
G2 
151 
(9) 
Y7 
6 
Y6 
(7J 


Y7 


Pin numbers shown 
are for J and N packages. 


TEXAS -1!1 


Copyright 
© 1984, 
Texas 
Instruments 
Incorporated 


INSTRUMENTS 


3-177 


II 


• 


TYPES SN54HCT237. 
SN74HCT237 
3-L1NE TO B-L1NE DECODERS/DEMULTIPLEXERS 
WITH ADDRESS LATCHES 


INPUTS 


ENABLE 
SELECT 
OUTPUTS 


GL 
Gl 
G2 
C 
B 
A 
YO 
Yl 
Y2 
Y3 
Y4 
Y5 
Y6 
Y7 


X 
X 
H 
X 
X 
X 
L 
L 
L 
L 
L 
L 
L 
L 


X 
L 
X 
X 
X 
X 
L 
L 
L 
L 
L 
L 
L 
L 


L 
H 
L 
L 
L 
L 
H 
L 
L 
L 
L 
L 
L 
L 


L 
H 
L 
L 
L 
H 
L 
H 
L 
L 
L 
L 
L 
L 


L 
H 
L 
L 
H 
L 
L 
L 
H 
L 
L 
L 
L 
L 


L 
H 
L 
L 
H 
H 
L 
L 
L 
H 
L 
L 
L 
L 


L 
H 
L 
H 
L 
L 
L 
L 
L 
L 
H 
L 
L 
L 


L 
H 
L 
H 
L 
H 
L 
L 
L 
L 
L 
H 
L 
L 


L 
H 
L 
H 
H 
L 
L 
L 
L 
L 
L 
L 
H 
L 


L 
H 
L 
H 
H 
H 
L 
L 
L 
L 
L 
L 
L 
H 


H 
H 
L 
X 
X 
X 
Output corresponding to stored address, L; 


all others. H 


TEXAS -1!1 
INSTRUMENlS 


TYPES SN54HCT237, 
SN74HCT237 


3-L1NE TO B-L1NE DECODERS/DEMULTIPLEXERS 
WITH ADDRESS LATCHES 


maximum ratings. recommended operating conditions. 
and electrical characteristics 


See Table VIII, page 2-15. 


TA 
~ 25°C 
SN54HCT237 
SN74HCT237 
VCC 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


Pulse duration, 
GL low 


4.5 V 
26 
39 
33 


Iw 
23 
35 
30 


ns 


5.5 V 


Setup time. A. 8. and C before GI. t 
4.5 V 
15 
23 
19 


Isu 
21 
17 


ns 


5.5 V 
14 


Hold time. A. B. and C before Gt t 


4.5 V 
5 
5 
5 


Ih 
5 
5 
5 


ns 


5.5 V 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted). Cl - 
50 pF (see Note 1) 


FROM 
TO 
TA 
- 
25°C 
SN54HCT237 
SN74HCT237 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
24 
38 
57 
48 
Ipd 
A, B, C 
Any 
5.5 V 
20 
34 
51 
43 
ns 


G2 
4.5 V 
19 
29 
44 
36 
Ipd 
Any 


5.5 V 
16 
26 
40 
32 
ns 


4.5 V 
19 
29 
44 
36 
Ipd 
G1 
Any 
ns 
5.5 V 
16 
26 
40 
32 


(j[ 
4.5 V 
29 
42 
63 
52 
Ipd 
Any 


5.5 V 
25 
36 
57 
47 
ns 


4.5 V 
12 
15 
22 
19 
II 
Any 


5.5 V 
11 
14 
20 
17 
ns 


TEXAS 
~ 
INSTRUMENTS 


II 


II 


HIGH-SPEED 
CMOS LOGIC 
TYPES SN54HC23B. 
SN74HC23B 
3-L1NE TO B-L1NE DECODERS/DEMULTIPLEXERS 


• 
Designed Specifically 
for High-Speed 
Memory Decoders and Data Transmission 
Systems 


• 
Incorporates 
3 Enable Inputs to Simplify 
Cascading 
and/or 
Data Reception 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality 
and Reliability 


description 


The 'HC238 
circuit 
is designed to be used in 
high-performance 
memory-decoding 
or 
data- 
routing 
applications 
requiring 
very 
short 
propagation 
delay times. 
In high-performance 
memory systems 
this decoder can be used to 
minimize the effects of system decoding. When 
employed with high-speed memories utilizing a 
fast 
enable 
circuit, 
the 
delay 
times 
of 
this 
decoder and the enable time of the memory are 
usually less than the typical 
access time of the 
memory. This means that the effective 
system 
delay introduced 
by the decoder is negligible. 


The conditions at the binary select inputs and the 
three 
enable inputs 
select one of eight 
input 
lines. Two active-low and one active-high enable 
inputs 
reduce the need for external 
gates or 
inverters when expanding. A 24-line decoder can 
be implemented 
without 
external inverters and 
a 32-line decoder requires only one inverter. An 
enable input 
can be used as a data input 
for 
demultiplexing 
applications. 


The SN54HC238 
is characterized for operation 
over 
the 
full 
military 
temperature 
range 
of 
- 55°C 
to 
125°C. 
The 
SN74HC238 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


SN54HC238 
... 
J PACKAGE 
SN74HC238 
... 
J OR N OR D(~ SO) PACKAGE 


(TOP VIEW) 


1 U16 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 
8 
9 


A 


B 


C 
G2A 
G2B 
Gl 
Y7 
GND 


SN54HC238 
... 
FH OR FK PACKAGE 


(TOP VIEW) 


C 
G2A 
NC 
G2B 
Gl 


t---QU<Dln 
>-zz>->- 


l? 


NC-No 
internal 
connection 


TEXAS "'!1 
INSTRUMENTS 


II 


TYPES SN54HC238. 
SN74HC238 
3·lINE TO B·lINE DECODERS/DEMULTIPLEXERS 


logic symbols (alternatives) 


BIN/OCT 


(151 VO 
A (11 
0 


B 121 
1141 Vl 


C 
13) 
4 
(13) V2 


1121 
V3 


4 
1111 
V4 


5 
110) V5 


EN 
19) 
V6 
171 
V7 


A 
(1) 


B 121 


C 13) 


0 
1151 VO 


114) Vl 


(13) V2 


3 
1121 V3 


4 
1111 
V4 


(101 V5 


(9) 
V6 


(71 
V7 


Gl 
(6) 


G2A (4) 


G2B 
(51 


TEXAS -1!1 
INSTRUMENTS 


TYPES SN54HC23B. 
SN74HC23B 


3·L1NE TO B·L1NE DECODERS/DEMULTIPLEXERS 


ENABLE 
SELECT 
OUTPUTS 
INPUTS 
INPUTS 


Gl 
G2A 
G2B 
C 
B 
A 
VO 
Vl 
V2 
V3 
V4 
V5 
VB 
V7 


X 
H 
X 
X 
X 
X 
L 
L 
L 
L 
L 
L 
L 
L 


X 
X 
H 
X 
X 
X 
L 
L 
L 
L 
L 
L 
L 
L 


L 
X 
X 
X 
X 
X 
L 
L 
L 
L 
L 
L 
L 
L 


H 
L 
L 
L 
L 
L 
H 
L 
L 
L 
L 
L 
L 
L 


H 
L 
L 
L 
L 
H 
L 
H 
L 
L 
L 
L 
L 
L 


H 
L 
L 
L 
H 
L 
L 
L 
H 
L 
L 
L 
L 
L 


H 
L 
L 
L 
H 
H 
L 
L 
L 
H 
L 
L 
L 
L 


H 
L 
L 
H 
L 
L 
L 
L 
L 
L 
H 
L 
L 
L 


H 
L 
L 
H 
L 
H 
L 
L 
L 
L 
L 
H 
L 
L 


H 
L 
L 
H 
H 
L 
L 
L 
L 
L 
L 
L 
H 
L 


H 
L 
L 
H 
H 
H 
L 
L 
L 
L 
L 
L 
L 
H 


maximum ratings. recommended operating conditions. and electrical characteristics 


See Table IV, page 2-10. 


switching characteristics over recommended operating free-air temperature range 
(unless otherwise noted). CL = 50 pF (see Note 1) 


FROM 
TO 
TA 
- 
25°C 
SN54HC238 
SN74HC238 
PARAMETER 
vCC 
UNIT 
(lNPUTI 
(OUTPUT) 
MIN 
TVP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
67 
180 
270 
225 


tpd 
A. B,orC 
Any 
4.5 
V 
20 
36 
54 
45 
ns 


6V 
15 
31 
46 
38 


2V 
60 
155 
235 
195 


tpd 
Enable 
Any 
4.5 
V 
17 
31 
47 
39 
ns 


6V 
13 
26 
40 
33 


2V 
38 
75 
110 
95 


tt 
Any 
4.5 
V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS ~ 
INSTRUMENlS 


II 


II 


HIGH-SPEED 
CMOS LOGIC 
TYPES SN54HCT23B. 
SN74HCT23B 
3-L1NE TO B-L1NE DECODERS/DEMULTIPLEXERS 


• 
Inputs are TTL-Voltage 
Compatible 


• 
Designed 
Specifically 
for High-Speed 
Memory Decoders and Data Transmission 
Systems 


• 
Incorporates 
3 Enable Inputs to Simplify 
Cascading 
and/or 
Data Reception 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers 
in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


5N54HCT238 
... J PACKAGE 
5N74HCT238 
•.. J OR N OR 0(= 
50) 
PACKAGE 
(TOP VIEW) 


l-V16 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 
8 
9 


A 


B 
C 
G2A 


~2B 
G1 


Y7 
GND 


description 


The 'HCT238 
circuit 
is designed to be used in 
high-performance 
memory-decoding 
or 
data- 
routing 
applications 
requiring 
very 
short 
propagation 
delay times. 
In high-performance 
memory 
systems 
this decoder can be used to 
minimize the effects 
of system decoding. When 
employed 
with 
high-speed memories utilizing 
a 
fast 
enable 
circuit, 
the 
delay 
times 
of 
this 
decoder and the enable time of the memory are 
usually less than the typical 
access time of the 
memory. 
This means that the effective 
system 
delay introduced 
by the decoder is negligible. 


The conditions at the binary select inputs and the 
three 
enable 
inputs 
select 
one of eight 
input 
lines. Two active-low 
and one active-high enable 
inputs 
reduce the 
need for external 
gates 
or 
inverters when expanding. A 24-line decoder can 
be implemented 
without 
external 
inverters 
and 
a 32-line decoder requires only one inverter. An 
enable 
input 
can be used as a data input 
for 
demultiplexing 
applications. 


The SN54HCT238 
is characterized for operation 
over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The 
SN74HCT238 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


5N54HCT238 
•.. 
FH OR FK PACKAGE 


(TOP VIEW) 


C 
G2A 


NC 
G2B 
G1 


TEXAS '1!1 
INSTRUMENTS 


II 


TYPES SN54HCT23B. 
SN74HCT23B 
3·L1NE TO B·L1NE DECODERS/DEMULTIPLEXERS 


logic symbols 
(alternatives) 


BIN/OCT 
(15) YO 
A (11 
0 


B (2) 
114) Yl 


c 
(3) 
4 


(13) Y2 


(121 Y3 


1111 


Gl 
(6) 
& 
Y4 


5 
(101 Y5 


G2A 
(41 
EN 
6 
19) Y6 


G2B (5) 
(7) 
Y7 


DMUX 


115) YO 
A (1) :l'~ 


0 


B (2) 
(14) Yl 


c 
(3) 
2 
113) Y2 


(12) 
Y3 


4 
1111 


& 
Y4 


Gl 
(6) 
1101 Y5 


G2A 
(4) 
(91 


G2B (5) 


Y6 
(7) 
Y7 


illOgiC 
diagram (positive logic) 


TEXAS 
~ 
INSTRUMENTS 


TYPES SN54HCT23B, 
SN74HCT23B 
3-L1NE TO B-L1NE DECODERS/DEMULTIPLEXERS 


ENABLE 
SELECT 
OUTPUTS 
INPUTS 
INPUTS 


G1 
G2A 
G2B 
C 
B 
A 
YO 
Y1 
Y2 
Y3 
Y4 
Y5 
YB 
Y7 


X 
H 
X 
X 
X 
X 
L 
L 
L 
L 
L 
L 
L 
L 


X 
X 
H 
X 
X 
X 
L 
L 
L 
L 
L 
L 
L 
L 


L 
X 
X 
X 
X 
X 
L 
L 
L 
L 
L 
L 
L 
L 


H 
L 
L 
L 
L 
L 
H 
L 
L 
L 
L 
L 
L 
L 


H 
L 
L 
L 
L 
H 
L 
H 
L 
L 
L 
L 
L 
L 


H 
L 
L 
L 
H 
L 
L 
L 
H 
L 
L 
L 
L 
L 


H 
L 
L 
L 
H 
H 
L 
L 
L 
H 
L 
L 
L 
L 


H 
L 
L 
H 
L 
L 
L 
L 
L 
L 
H 
L 
L 
L 


H 
L 
L 
H 
L 
H 
L 
L 
L 
L 
L 
H 
L 
L 


H 
L 
L 
H 
H 
L 
L 
L 
L 
L 
L 
L 
H 
L 


H 
L 
L 
H 
H 
H 
L 
L 
L 
L 
L 
L 
L 
H 


maximum ratings, recommended operating conditions, and electrical characteristics 


See Table VIII, page 2-15. 


switching characteristics over recommended operating free-air temperature range 
(unless otherwise noted), CL = 50 pF, (see Note 1) 


FROM 
TO 
TA 
~ 25°C 
SN54HCT238 
SN74HCT23B 
UNIT 
PARAMETER 
Vcc 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
21 
36 
54 
45 
tpd 
A, at or C 
Any 
5.5 V 
18 
32 
49 
41 
ns 


4.5 V 
21 
33 
50 
42 
tpd 
Enable 
Any 
ns 


5.5 V 
17 
30 
45 
38 


4.5 V 
11 
15 
22 
19 
tt 
Any 
5.5 V 
9 
14 
20 
17 
ns 


TEXAS -I!} 
INSTRUMENTS 


II 


• 


HIGH-SPEED 
CMOS LOGIC 
TYPES SN54HC239. 
SN74HC239 
DUAL 2-L1NE TO 4·L1NE DECODERS/DEMULTIPLEXERS 


• 
Designed 
Specifically 
for High-Speed 
Memory 
Decoders 
and Data Transmission 
Systems 


• 
Incorporates 
2 Enable Inputs to Simplify 
Cascading 
and/or 
Data Reception 


• 
Package Options 
Include 
Small Outline 
(SO) and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


SN54HC239 
... 
J PACKAGE 
SN74HC239 
... 
J OR N OR 0 (= SO) PACKAGE 


(TOP VIEW) 


10 
1 V16 
VCC 


lA 
2 
15 
213 
1B 
3 
14 
2A 
lYO 
4 
13 
2B 
lYl 
5 
12 
2YO 
1Y2 
6 
11 
2Yl 
lY3 
7 
10 
2Y2 
GND 
8 
9 
2Y3 


description 


The 'HC239 
circuit 
is designed 
to be used in 
high-performance 
memory-decoding 
or 
data- 


routing 
applications 
requiring 
very 
short 
propagation 
delay. times. 
In high-performance 
memory 
systems, 
this decoder can be used to 
minimize tHe effects 
of system decoding. 
When 
employed 
with 
high-speed 
memories 
utilizing 
a 
fast-enable 
circuit, 
the 
delay 
times 
of 
this 
decoder and the enable time of the memory are 
usually less than the typical 
access time of the 
memory. 
This means that the effective 
system 
delay introduced 
by the decoder 
is negligible. 


The 'HC239 
is comprised 
of two individual two- 
line to four-line decoders in a single package. The 
active-low 
enable input can be used as a data 
line 
in 
demultiplexing 
applications. 
These 
decoders/demultiplexers 
feature 
fully 
buffered 
inputs, 
each 
of 
which 
represents 
only 
one 
normalized 
load to its driving 
circuit. 


The SN54HC239 
is characterized for operation over the full military temperature 
range of - 55 °C to 125 °C. 


The SN74HC239 
is characterized 
for operation 
from 
- 40 °C to 85°C. 


SN54HC239 
... 
FH OR FK PACKAGE 


(TOP VIEW) 


(41lYO 


(5) lYl 


(61lY2 


171 lY3 


(1212yO 


(11) 2Yl 


(1012Y2 


(9) 2Y3 


DMUX 
O} 0 
G- 
1 
3 


(4) lYO 


(5) lYl 


(6) lY2 


171 lY3 


(1212yO 


(1112Y1 


(10) 
2Y2 


(91 2Y3 


TEXAS "!1 
INSTRUMENlS 


II 


II 


TYPES SN54HC239, 
SN74HC239 
DUAL 2·L1NE TO 4·L1NE DECODERS/DEMULTIPLEXERS 


{ 


2A 
(14) 
SELECT 
INPUTS 
2B (131 


Pin numbers shown are for J and N packages. 


INPUTS 
OUTPUTS 
ENABLE 
SELECT 
G 
B 
A 
YO 
Y1 
Y2 
Y3 


H 
X 
X 
L 
L 
L 
L 


L 
L 
L 
H 
L 
L 
L 


L 
L 
H 
L 
H 
L 
L 


L 
H 
L 
L 
L 
H 
L 


L 
H 
H 
L 
L 
L 
H 


maximum ratings, recommended operating conditions, 
and electrical characteristics 


See Table IV, page 2-10. 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), Cl = 50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC239 
SN74HC239 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
62 
150 
225 
190 


tpd 
A or B 
V 
4.5 V 
18 
30 
45 
38 
ns 


6V 
14 
26 
38 
32 


2V 
53 
120 
180 
150 


tpd 
G 
V 
4.5 V 
14 
24 
36 
30 
ns 


6V 
11 
20 
31 
26 


2V 
38 
75 
110 
95 


tpd 
V 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS "'!1 
INSTRUMENTS 


HIGH-SPEED 
CMOS LOGIC 
TYPES SN54HC240. 
SN54HC241. 
SN74HC240. 
SN74HC241 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


• 
3-State Outputs 
Drive Bus Lines or 
Buffer 
Memory Address 
Registers 


• 
High-Current 
Outputs 
Drive up to 15 
LSTTL Loads 


• 
Package Options 
Include 
Small Outline 
(SO) and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


These octal buffers and line drivers are designed 
specifically 
to improve both the performance 
and 
density 
of three-state 
memory 
address drivers, 
clock 
drivers, 
and bus-oriented 
receivers 
and 
transmitters. 
The 
designer 
has 
a choice 
of 
selected 
combinations 
of 
inverting 
and 
noninverting 
outputs, 
symmetrical 
G (active-low 
output 
control) 
inputs, 
and complementary 
G 
and G inputs. 
These devices 
feature 
high fan- 
out. 


The 
SN54HC' 
family 
is 
characterized 
for 
operation over the full military temperature 
range 
of 
- 55°C 
to 
125°C. 
The SN74HC' 
family 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 
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TEXAS .• 
INSTRUMENTS 


II 


TYPES SN54HC24D. 
SN54HC241. 
SN74HC24D. 
SN74HC241 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


INPUTS 
OUTPUT 


G 
A 
V 


L 
H 
L 


L 
L 
H 


H 
X 
Z 


INPUTS 
OUTPUT 


1G 
1A 
1V 


L 
H 
H 
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H 
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L 
X 
Z 


logic diagrams (positive logic) 
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TEXAS ." 
INSTRUMENlS 


TYPES SN54HC240, 
SN74HC240 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


maximum ratings, recommended operating conditions, 
and electrical characteristics 


See Table 
III, page 2-8. 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted!. Cl - 
50 pF (see Note 1) 


FROM 
TO 
TA ~ 25°C 
SN54HC240 
SN74HC240 
PARAMETER 
VCC 
UNIT 
IINPUTl 
IOUTPUTI 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
50 
100 
150 
125 


tpd 
A 
Y 
4.5 V 
10 
20 
30 
25 
ns 


6V 
9 
17 
25 
21 


2V 
75 
150 
225 
190 


ten 
G 
Y 
4.5 V 
15 
30 
45 
38 
ns 


6V 
13 
26 
38 
32 


2V 
44 
150 
225 
190 


tdis 
G 
Y 
4.5 V 
22 
30 
45 
38 
ns 


6V 
21 
26 
38 
32 


2V 
28 
60 
90 
75 


tt 
Y 
4.5 V 
8 
12 
18 
15 
ns 


6V 
6 
10 
15 
13 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted), Cl - 
150 pF (see Note 1) 


FROM 
TO 
TA ~ 25°C 
SN54HC240 
SN74HC240 
PARAMETER 
VCC 
UNIT 
IINPUTl 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
75 
150 
225 
190 


tpd 
A 
Y 
4.5 V 
15 
30 
45 
38 
ns 


6V 
13 
26 
38 
32 


2V 
100 
200 
300 
250 


ten 
G 
Y 
4.5 V 
20 
40 
60 
50 
ns 


6V 
17 
34 
51 
43 


2V 
45 
210 
315 
265 


tt 
Y 
4.5 V 
17 
42 
63 
53 
ns 


6V 
13 
36 
53 
45 


TEXAS 
." 
INSTRUMENTS 


II 


II 


TYPES SN54HC241, 
SN74HC241 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


maximum ratings. recommended operating conditions. and electrical characteristics 


See Table III, page 2-8. 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted). CL - 
50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC241 
SN74HC241 
UNIT 
PARAMETER 
vCC 
(lNPUTI 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
39 
115 
170 
145 


tpd 
A 
Y 
4.5 V 
12 
23 
34 
29 
ns 


6V 
11 
20 
29 
25 


2V 
60 
150 
225 
190 


ten 
G or G 
Y 
4.5 V 
17 
30 
45 
38 
ns 


6V 
15 
26 
38 
32 


2V 
40 
150 
225 
190 


tdis 
G or G 
Y 
4.5 V 
18 
30 
45 
38 
ns 


6V 
17 
26 
38 
32 


2V 
28 
60 
90 
75 


tt 
Y 
4.5 V 
8 
12 
18 
15 
ns 


6V 
6 
10 
15 
13 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted). CL - 
150 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC241 
SN74HC241 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
50 
165 
245 
210 


tpd 
A 
Y 
4.5 V 
16 
33 
49 
42 
ns 


6V 
14 
28 
42 
35 


2V 
100 
200 
300 
250 


ten 
G or G 
Y 
4.5 V 
20 
40 
60 
50 
ns 


6V 
17 
34 
51 
43 


2V 
45 
210 
315 
265 


tt 
Y 
4.5 V 
17 
42 
63 
53 
ns 


6V 
13 
36 
53 
45 


TEXAS • 
INSTRUMENTS 


HIGH-SPEED 
CMOS LOGIC 
TYPES SN54HCT240. 
SN54HCT241, 
SN74HCT240. 
SN74HCT241 
OCTAL BUFFERS AND LINE DRIVERS CMOS LOGIC 


WITH 3-STATE OUTPUTS 


02804. 
MARCH 
1984 


• 
Inputs are TIL-Voltage 
Compatible 


• 
3-State Outputs 
Drive Bus Lines or Buffer 
Memory Address 
Registers 


• 
High-Current 
Outputs 
Drive up to 15 LSTIL 
Loads 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers 
in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


These 
octal 
buffers 
and line drivers 
are designed 
specifically 
to 
improve 
both 
the 
performance 
and 
density of three-state 
memory address drivers, clock 
drivers, and bus-oriented 
receivers and transmitters. 


The designer has a choice of selected combinations 
of inverting 
and noninverting 
outputs, 
symmetrical G 
(active-low 
output 
controll 
inputs, 
and 
complementary 
G and G inputs. These devices feature 
high fan-out. 


The SN54HCr 
family 
is characterized 
for operation 


over the full military temperature 
range of - 55°C to 


125°C. The SN74HCr 
family 
is characterized 
for 
operation 
from 
- 40°C to 85 °C. 


SN54Hcr 
... 
J PACKAGE 
SN74Hcr 
... 
J OR N OR D (~ 
SO) PACKAGE 


(TOP VIEW) 
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... 
FH OR FK PACKAGE 


(TOP VIEW) 
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TEXAS ~ 
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II 


TYPES SN54HCT240. 
SN54HCT241. 
SN74HCT240. 
SN74HCT241 
OCTAL BUFFERS AND 
LINE DRIVERS WITH 3·STATE OUTPUTS 


INPUTS 
OUTPUT 
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logic diagram (positive logic) 
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TEXAS ~ 
INSTRUMENTS 


TYPES SN54HCT240. 
SN54HCT241. 
SN74HCT240. 
SN74HCT241 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


. maximum 
ratings. 
recommended 
operating 
conditions. 
and 
electrical 
characteristics 


See Table VII. 
page 2-14. 


switching 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 


noted). 
CL = 50 
pF 
(see 
Note 
1) 


TO 
SN54HCT240 
SN74HCT240 
FROM 
PARAMETER 
vcc 
TA = 25°C 
SN54HCT241 
SN74HCT241 
UNIT 
IINPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
13 
25 
37 
32 
tpd 
A 
Y 
ns 


5.5 V 
12 
23 
33 
29 


G or G 
4.5 V 
21 
35 
53 
44 
ten 
Y 
ns 


5.5 V 
19 
32 
48 
40 


G or G 
4.5 V 
19 
35 
53 
44 
tdis 
Y 
ns 
5.5 V· 
18 
32 
48 
40 


4.5 V 
8 
12 
18 
15 
tt 
Y 
ns 
5.5 V 
7 
11 
16 
14 


switching 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 


noted). 
CL = 150 pF 
(see 
Note 
1) 


FROM 
TO 
SN54HCT240 
SN74HCT240 


PARAMETER 
vCC 
TA = 25°C 
SN54HCT241 
SN74HCT241 
UNIT 
IINPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
20 
42 
63 
53 
tpd 
A 
Y 
ns 
5.5 V 
19 
38 
56 
48 


G or G 
Y 
4.5 V 
25 
52 
79 
65 
ten 
5.5 V 
22 
47 
71 
59 
ns 


4.5 V 
17 
42 
63 
53 
tt 
Y 
ns 


5.5 V 
14 
38 
57 
48 


TEXAS ." 
INSTRUMENTS 


• 


B 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC242. 
SN54HC243 
SN74HC242, 
SN74HC243 
QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 
02684, 
DECEMBER 
1982-REVI$ED 
MARCH 
1984 


• 
2-Way Asynchronous 
Communication 
Between Data Buses 


• 
High-Current 
Outputs 
Can Drive up to 15 
LSTTL Loads 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers 
in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


SN54HC242, 
SN54HC243 
... 
J PACKAGE 
SN74HC242, 
SN74HC243 
... 
J OR N OR 0(= 
SO) PACKAGE 
(TOP VIEW) 


1 U14 


2 
13 


3 
12 


4 
11 


5 
10 
6 
9 
7 
8 


description 


These four-data 
line transceivers 
are designed 
for 
asynchronous 
two-way 
communications 
between data buses. The SN74HC' 
devices can 
be used to drive terminated 
lines down to 133 
ohms. 


These parts differ 
from their TTL counterparts 
(LS, ALS, and AS) in that these CMOS parts do 
not have a bus-latching 
mode in which both the 
outputs 
are simultaneously 
enabled. Instead of 
this latched mode, the buses are isolated, thus 
preventing 
potential 
bus conflicts 
if both buses 
are active. 
However, 
with the exception 
of the 
fourth line of the function 
table, their functional 
operation 
is identical to their TTL counterparts. 
The two enables have been renamed G1 and G2 
since 
they 
work 
together 
to 
determine 
the 
direction of transmission 
rather than each enable 
controlling 
one direction 
independently 
of the 
other. Whenever Gl and G2 are at opposite logic 
levels 
with 
respect 
to 
each 
other, 
isolation 
between 
buses results. 


The 
SN54HC' 
family 
is 
characterized 
for 
operation over the full military temperature range 
of 
- 55°C 
to 125°C. 
The SN74HC' 
family 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


SN54HC242, 
SN54HC243 
... 
FH OR FK PACKAGE 


(TOP VIEW) 


INPUTS 


Gl 
G2 
'HC242 
'HC243 


L 
L 
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A to B 


H 
H 
B to A 
B to A 


H 
L 
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Isolation 


L 
H 
Isolation 
Isolation 


TEXAS ~ 
INSTRUMENTS 


II 


TYPES SN54HC242. SN54HC243 
SN74HC242. SN74HC243 
QUADRUPLE 
BUS TRANSCEIVERS WITH 3·STAH 
OUTPUTS 


logic symbol 
logic diagrams (positive logic) 
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TEXAS 
~ 
INSTRUMENTS 


TYPES SN54HC242, 
SN54HC243 


SN74HC242, 
SN74HC243 


QUADRUPLE 
BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 


maximum 
ratings, recommended 
operating conditions, 
and electrical 
characteristics 


See Table 
III. page 2-8. 


switching 
characteristics 
over recommended operating free-air temperature 
range (unless otherwise 


noted), CL = 50 pF (see Note 1) 


TA * 25°C 
SN54HC242 
SN74HC242 


FROM 
TO 


PARAMETER 
vcc 
SN54HC243 
SN74HC243 
UNIT 


(INPUT) 
{OUTPUTI 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
45 
100 
150 
125 


tpd 
A or B 
B or A 
4.5 V 
12 
20 
30 
25 
ns 


6V 
10 
17 
26 
21 


2 V 
75 
150 
225 
190 


ten 
Gl 
or G2 
A or B 
4.5 V 
21 
30 
45 
38 
ns 


6V 
17 
26 
38 
32 


2V 
48 
150 
225 
190 


tdis 
Gl 
or G2 
A or B 
4.5 V 
23 
30 
45 
38 
ns 


6V 
20 
26 
38 
32 


2V 
28 
60 
90 
75 


tt 
A or B 
4.5 V 
8 
12 
18 
15 
ns 


6V 
6 
10 
15 
13 


switching 
characteristics 
over recommended operating free-air temperature 
range (unless otherwise 
noted!. 
CL = 150 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC243 
SN74HC243 


PARAMETER 
VCC 
SN54HC243 
SN74HC243 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
63 
150 
225 
190 


tpd 
A or B 
B or A 
4.5 V 
17 
30 
45 
38 
ns 


6V 
14 
26 
38 
32 


2V 
100 
200 
300 
250 


ten 
Gl 
or G2 
A or B 
4.5 V 
26 
40 
60 
50 
ns 


6V 
21 
34 
51 
43 


2V 
45 
210 
315 
265 


tt 
A or B 
4.5 V 
17 
42 
63 
53 
ns 


6V 
13 
36 
53 
45 


TEXAS 
• 
INSTRUMENTS 


II 


II 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HCT242. 
SN54HCT243 
SN74HCT242. 
SN74HCT243 
QUADRUPLE BUS TRANSCEIVERS WITH 3·STAH 
OUTPUTS 
02804. 
MARCH 
1984 


• 
Inputs are TTL-Voltage 
Compatible 


• 
2-Way Asynchronous 
Communication 
Between Data Buses 


• 
High-Current 
Outputs 
Can Drive up to 15 
LSTTL Loads 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers 
in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


These four-data 
line transceivers 
are designed 
for 
asynchronous 
two-way 
communications 
between 
data buses. The SN74HCr 
devices 
can be used to drive terminated 
lines down to 
133 ohms. 


These parts differ 
from their TTL counterparts 
(LS. ALS. and AS) in that these CMOS parts do 
not have a bus-latching 
mode in which both the 
outputs 
are simultaneously 
enabled. Instead of 
this latched mode. the buses are isolated. thuS 
preventing 
potential 
bus conflicts 
if both buses 
are active. 
However. 
with the exception 
of the 
fourth line of the function 
table. their functional 
operation 
is identical to their TTL counterparts. 
The two enables have been renamed G1 and G2 
since 
they 
work 
together 
to 
determine 
the 
direction of transmission 
rather than each enable 
controlling 
one direction 
independently 
of the 
other. Whenever G1 and G2 are at opposite logic 
levels 
with 
respect 
to 
each 
other. 
isolation 
between 
buses results. 


The 
SN54HCr 
family 
is 
characterized 
for 
operation over the full military temperature range 
of - 55°C 
to 125°C. 
The SN74HCr 
family 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


INPUTS 
'HCT242 
'HCT243 
Gl 
G2 


L 
L 
A to B 
A to B 


H 
H 
'Ii to A 
B to A 


H 
L 
Isolation 
Isolation 


L 
H 
Isolation 
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(TOP VIEW) 


tEXAS '1!1 
INSTRUMENTS 


II 


TYPES SN54HCT242. SN54HCT243 
SN74HCT242. 
SN74HCT243 


QUADRUPLE 
BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 


logic symbol 
logic diagrams (positive logic) 
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TEXAS ~ 


INSTRUMENTS 


TYPES SN54HCT242, 
SN54HCT243 


SN74HCT242, 
SN74HCT243 


QUADRUPLE 
BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 


maximum ratings, recommended operating conditions, 
and electrical characteristics 


See Table VII, page 2-14 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 


noted!. CL = 50 pF (see Note 1) 


SN54HCT242 
SN74HCT242 
FROM 
TO 
TA = 25°C 
SN54HCT243 
SN74HCT243 
UNIT 
PARAMETER 
vcc 
(lNPUTI 
(OUTPUTI 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
15 
30 
45 
38 


'pd 
A or B 
B or A 
ns 


5.5 V 
13 
27 
41 
34 


4.5 V 
21 
40 
60 
50 


'en 
G1 or G2 
A or B 
45 
ns 


5.5 V 
19 
36 
54 


4.5 V 
19 
40 
60 
50 


tdis 
G1 or G2 
A or B 
ns 


5.5 V 
18 
36 
54 
45 


4.5 V 
8 
12 
18 
15 


" 


A or B 
ns 


5.5 V 
7 
11 
16 
14 


r---::---r~~~~-'-------:-::-::----l 
II 
Power dissipation capacitance per transceiver 
No load. TA - 
25°C 
40 pF typ 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted), CL = 150 pF (see Note 1) 


TA 
~ 25°C 
SN54HCT242 
SN74HCT242 
FROM 
TO 


PARAMETER 
VCC 
SN54HCT243 
SN74HCT243 
UNIT 


(INPUT! 
IOUTPUTI 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
21 
47 
71 
59 
'pd 
A or B 
8 or A 
ns 
5.5 V 
18 
42 
64 
53 


4.5 V 
27 
57 
86 
71 


'en 
G1 or G2 
A or B 
ns 


5.5 V 
24 
51 
77 
64 


4.5 V 
17 
42 
63 
53 
" 


A or B 
ns 


5.5 V 
14 
38 
57 
48 


TEXAS '1!1 
INSTRUMENTS 


• 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC244, 
SN74HC244 


OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


• 
3-State Outputs 
Drive Bus Lines or Buffer 
Memory Address 
Registers 


• 
High-Current 
Outputs 
Can Drive up to 


15 LSTTL Loads 


• 
Package Options 
Include 
Small Outline (SO) and 


Ceramic 
Chip Carriers 
in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 


and Reliability 


description 


These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density 
of 
the 
three-state 
memory 
address 


drivers, clock drivers, and bus-oriented receivers 
and 
transmitters. 
Taken 
together 
with 
the 


'HC240 
and 'HC241, 
these devices provide the 


choice 
of 
selected 
combinations 
of 
inverting 


outputs, 
symmetrical 
G 
(active-low 
input 


control) 
inputs 
and complementary 
G and G 


inputs. 


The SN54HC244 
is characterized 
for operation 


over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The 
SN74HC244 
is 


characterized 
for 
operation 
from 
- 40°C 
to 


85°C. 
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II 


TEXAS ~ 
INSTRUMENTS 


II 


TYPES SN54HC244. 
SN74HC244 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 


logic diagram (positive logic) 
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maximum ratings, recommended operating conditions, 
and electrical characteristics 


See Table III, page 2-8. 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC244 
SN74HC244 
PARAMETER 
VCC 
UNIT 


IINPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
40 
115 
170 
145 


Ipd 
A 
Y 
4.5 V 
13 
23 
34 
29 
ns 


6V 
11 
20 
29 
25 


2V 
75 
150 
225 
190 


len 
G 
Y 
4.5 V 
15 
30 
45 
38 
ns 


6V 
13 
26 
38 
32 


2V 
75 
150 
225 
190 


tdis 
G 
y 
4.5 V 
15 
30 
45 
38 
ns 


6V 
13 
26 
38 
32 


2V 
28 
60 
90 
75 
• 


" 
y 
4.5 V 
8 
12 
18 
15 
ns 


6V 
6 
10 
15 
13 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54HC244, 
SN74HC244 


OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE 
OUTPUTS 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted), CL - 
150 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC244 
SN74HC244 
PARAMETER 
Vcc 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


2V 
56 
165 
245 
210 


Ipd 
A 
Y 
4.5 V 
18 
33 
49 
42 
ns 


6V 
15 
28 
42 
35 


2V 
lOa 
200 
300 
250 


len 
G 
Y 
4.5 V 
20 
40 
60 
50 
ns 


6V 
17 
34 
51 
43 


2V 
45 
210 
315 
265 


II 
Y 
4.5 V 
17 
42 
63 
53 
ns 


6V 
13 
36 
53 
45 


TEXAS "!1 
INSTRUMENTS 


II 


HIGH-SPEED 
CMOS LOGIC 
TYPES SN54HCT244. 
SN74HCT244 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


• 
Inputs 
are TTL-Voltage 
Compatible 


• 
3-State Outputs 
Drive Bus Lines or Buffer 
Memory 
Address 
Registers 


• 
High-Current 
Outputs 
Can Drive up to 15 
LSTTL Loads 


• 
Package 
Options 
Include 
Small Outline 
(SO) and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


These octal buffers 
and line drivers are designed 
specifically 
to improve both the performance 
and 
density 
of three-state 
memory 
address 
drivers, 
clock 
drivers, 
and bus-oriented 
receivers 
and 
transmitters. 
Taken together 
with the 'HCT240 
and 'HCT241, 
these devices provide the choice 
of selected 
combinations 
of inverting 
outputs, 
symmetrical 
G (active-low 
input control) 
inputs, 
and complementary 
G and G inputs. 


The SN54HCT244 
is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The 
SN74HCT244 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


logic 
symbol 
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TEXAS ." 
INSTRUMENTS 


logic 
diagram 
(positive 
logic) 
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II 


maximum 
ratings. 
recommended 
operating 
conditions. 
and 
electrical 
characteristics 


See Table VII, page 2-14. 


switching 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 


noted), 
CL = 50 pF 
(see 
Note 
1) 


FROM 
TO 
TA - 
25°C 
SN54HCT244 
SN74HCT244 


PARAMETER 
vcc 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
15 
28 
42 
35 
'pd 
A 
Y 
ns 


5.5 V 
13 
25 
38 
32 


G 
4.5 V 
21 
35 
53 
44 
'en 
Y 
ns 


5.5 V 
19 
32 
48 
40 


G 
4.5 V 
19 
35 
53 
44 
tdis 
Y 
ns 


5.5 V 
18 
32 
48- 
40 


4.5 V 
8 
12 
18 
15 
" 
Y 
ns 


5.5 V 
7 
" 
16 
14 


switching 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 


noted), 
CL = 150 pF 
(see 
Note 
1) 


PARAMETER 
FROM 
TO 
TA = 25°C 
SN54HCT244 
SN74HCT244 


vCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
21 
45 
68 
56 


'pd 
A 
Y 
ns 
5.5 V 
18 
40 
61 
51 


G 
4.5 V 
25 
52 
79 
65 


'en 
Y 
ns 
5.5 V 
22 
47 
71 
59 


4.5 V 
17 
42 
63 
53 
" 


Y 
ns 
5.5 V 
14 
38 
57 
48 


TEXAS 
• 
INSTRUMENTS 


HIGH-SPEED 
CMOS LOGIC 
TYPES SN54HC245, 
SN74HC245 


OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


• 
High-Current 
3-State 
Outputs 
Drive Bus Lines 
Directly 
or Up to 15 LSTTL-Loads 


• 
Package 
Options 
Include 
Small Outline 
(SO) and 


Ceramic 
Chip Carriers 
in Addition 
to Plastic 


and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


These octal bus transceivers are designed for synchronous two- 
way communication 
between data buses. The control function 


implementation 
minimizes 
external 
timing 
requirements. 


The devices allow data transmission from the A bus to the B bus 
or from the B bus to the A bus depending upon the logic level at 
the direction 
control (DIR) input. The enable input (G) can be 
used to disable the device so that the buses are effectively 
isolated. 


The SN54HC245 
is characterized for operation over the full 
military temperature range of -55°C to 125°C. The SN74HC245 
is characterized for operation from -40°C to 85°C. 
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FUNCTIONTABLE 


CONTROL 
INPUTS 
OPERATION 
G 
DIR 
L 
L 
B data to A bus 


L 
H 
A data to B bus 


H 
X 
Isolation 


II 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54HC245. 
SN74HC245 
OCTAL BUS TRANSCEIVERS WITH .3-STATE OUTPUTS 


maximum ratings. recommended operating conditions. 
and electrical characteristics 


See Table 
III, page 2-8. 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 


noted). CL - 
50 pF (see Note 1) 


II 


FROM 
TO 
TA = 25°C 
SN54HC245 
SN74HC245 
PARAMETER 
VCC 
UNIT 


(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
40 
105 
160 
130 


Ipd 
A or B 
B or A 
4.5 V 
15 
21 
32 
26 
ns 


6V 
12 
18 
27 
22 


2V 
125 
230 
340 
290 


len 
G 
A or B 
4.5 V 
23 
46 
68 
58 
ns 


6V 
20 
39 
58 
49 


2V 
74 
200 
300 
250 


tdis 
G 
A or B 
4.5 V 
25 
40 
60 
50 
ns 


6V 
21 
34 
51 
43 


2V 
20 
60 
90 
75 


" 


A or 8 
4.5 V 
8 
12 
18 
15 
ns 


6V 
6 
10 
15 
13 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 


noted). CL - 
150 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC245 
SN74HC245 


PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
54 
135 
200 
170 


Ipd 
A or B 
B or A 
4.5 V 
18 
27 
40 
34 
ns 


6V 
15 
23 
34 
29 


2V 
150 
270 
405 
335 


len 
G 
A or B 
4.5 V 
31 
54 
81 
67 
ns 


6V 
25 
46 
69 
56 


2V 
45 
210 
315 
265 


II 
A or B 
4.5 V 
17 
42 
63 
53 
ns 


6V 
13 
36 
53 
45 


TEXAS 
." 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC251, 
SN74HC251 
DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 


• 3-State Version of 'HC151 
SN54HC251... J PACKAGE 
SN74HC251... J ORNOR0 (= SO)PACKAGE 
• 
High-Current 
3-State Outputs 
Interface 
Directly 
(TOPVIEWj 
with System Bus or Can Drive up to 15 LSTTL Loads 
03 
1 U,6 
VCC 
• 
Performs 
Parallel-to-Serial 
Conversion 
02 
2 
15 
04 


Complementary 
Outputs 
Provide True and Inverted 
01 
3 
14 
05 
• 
DO 
4 
13 
06 
Data 
y 
5 
12 
07 
• 
Package Options 
Include Small Outline (SO) and Ceramic 
W 
6 
11 
A 


Chip Carriers 
in Addition 
to Plastic and Ceramic DIPs 
G 
7 
10 
8 
GNO 
8 
9 
C 
• 
Dependable 
Texas Instruments 
Quality and Reliability 


description 


These data selectors/multiplexers 
contain full binary decoding 
to select one-of-eight data sources and feature strobe-controlled 
complementary three-state outputs. 


The three-state outputs can interface with and drive data lines 
of bus-organized systems. With all but one of the common 
outputs disabled(ata high-impedance state),the low-impedance 
of the single enabled output will drive the bus line to a high or 
low logic level. 80th outputs are controlled by the strobe (G). The 
outputs are disabled when G is high. 


The SN54HC251 is characterized for operation over the full 
military temperature range of -55°C to 125°C. The SN74HC251 
is characterized for operation from -40°C to 85°C. 
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TEXAS 
.• 
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II 


B 


DO 


01 
:I: 
(") 
02 
s:0 
03 
en 
Cm 
04 
S 
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05 
en 


06 


07 


TYPES SN54HC251. 
SN74HC2~1 
DATA SELECTORS/MULTIPLEXERS 
WITH 3·STATE OUTPUTS 


maximum ratings, recommended operating conditions, and electrical characteristics 


See Table III, page 2-8. 


TEXAS .• 
INSTRUMENTS 


TYPES SN54HC251, 
SN74HC251 
DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted), CL - 
50 pF (see Note 1) 


FROM 
TO 
TA 
~ 25°C 
SN54HC251 
SN74HC251 
PARAMETER 
VCC 
UNIT 
(INPUT) 
IOUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
58 
205 
300 
256 


tpd 
A. 8. or C 
WarY 
4.5 V 
21 
41 
60 
51 
ns 


6V 
19 
35 
51 
44 


2V 
44 
195 
283 
244 


tpd 
Any 0 
WorY 
4.5 V 
17 
39 
57 
49 
ns 


6V 
15 
33 
48 
41 


2V 
30 
145 
210 
181 


ten 
G 
WorY 
4.5 V 
10 
29 
42 
36 
ns 


6V 
9 
25 
36 
31 


2V 
25 
195 
283 
244 


tdis 
G 
WarY 
4.5 V 
15 
39 
57 
49 
ns 


6V 
14 
33 
48 
41 


2V 
20 
75 
110 
95 


tt 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted), CL - 
150 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC251 
SN74HC251 
PARAMETER 
VCC 
UNIT 
(INPUT) 
IOUTPUT) 
MIN 
TYP 
MAX· 
MIN 
MAX 
MIN 
MAX 


2V 
72 
300 
450 
375 


tpd 
A. 8. or C 
WarY 
4.5 V 
25 
60 
90 
75 
ns 


6V 
22 
52 
77 
65 


2V 
59 
300 
450 
375 


tpd 
Any 0 
WarY 
4.5 V 
21 
60 
90 
75 
ns 


6V 
18 
52 
77 
65 


2V 
50 
230 
340 
335 


ten 
G 
WarY 
4.5 V 
17 
46 
68 
57 
ns 


6V 
15 
40 
58 
50 


2V 
45 
210 
315 
265 


tt 
4.5 V 
17 
42 
63 
53 
ns 


6V 
13 
36 
53 
45 


TEXAS • 
INSTRUMENTS 


II 


II 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC253, 
SN74HC253 
DUAL 4·L1NE TO '·L1NE DATA SELECTORS/MULTIPLEXERS 
WITH 3·STATE OUTPUTS 


• 
3-State Versions 
of 'HC153 


• 
High-Current 
Outputs 
Drive up to 15 LSTTL 
Loads 


• 
Permits Multiplexing 
from N Lines to 1 Line 


• 
Performs 
Parallel-to-Serial 
Conversion 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers 
in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


Each 
of 
these 
data 
selectors/multiplexers 
contains 
inverters 
and drivers 
to 
supply 
full 


binary decoding 
data selection 
to the AND-OR 
gates. 
Separate 
output 
control 
inputs 
are 
provided for each of the two four-line sections. 


The three-state 
outputs 
can interface 
with 
and 
drive data lines of bus-organized 
systems. 
With 


all but one of the common 
outputs 
disabled (at 


a high-impedance 
state) the low-impedance 
of 


the single enabled output 
will drive the bus line 
to a high or low logic level. Each output 
has its 


own strobe ((3). The output is disabled when its 
strobe 
is high. 


The SN54HC253 
is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The 
SN74HC253 
is 


characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


SELECT 
OUTPUT 


INPUTS 


DATA 
INPUTS 
OUTPUT 
CONTROL 


B 
A 
co 
C1 
C2 
C3 
G 
Y 


x 
x 
x 
x 
x 
X 
H 
Z 


L 
L 
L 
X 
X 
X 
L 
L 


L 
L 
H 
X 
X 
X 
L 
H 


L 
H 
X 
L 
X 
X 
L 
L 


L 
H 
X 
H 
X 
X 
L 
H 


H 
L 
X 
X 
L 
X 
L 
L 


H 
L 
X 
X 
H 
X 
L 
H 
H 
H 
x 
X 
X 
L 
L 
L 
H 
H 
X 
X 
X 
H 
L 
H 


5N54HC253 
... J PACKAGE 
5N74HC253 
... 
J OR N OR D (= 50) 
PACKAGE 


(TOP VIEW) 


1G 
1 U,6 
VCC 


B 
2 
15 
213 


1C3 
3 
14 
A 
1C2 
4 
13 
2C3 
1Cl 
5 
12 
2C2 
1CO 
6 
11 
2C1 
1Y 
7 
10 
2CO 


GND 
8 
9 
2Y 


5N54HC253 
... 
FH OR FK PACKAGE 


(TOP VIEW) 


U 


IL? U 
UIL? 
m ..... 
Z>N 


lG 
111 


lCO 
(6) 


lCl 
(5) 
1 
\7 


(7) 


lV 


141 
2 
lC2 


lC3 
131 
3 
213 1151 


2co 
(101 


2Cl 
(111 
191 


2C2 
1121 


2V 


2C3 
(13) 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54HC253, 
SN74HC253 


DUAL 4·L1NE TO '·L1NE DATA SELECTORS/MULTIPLEXERS 
WITH 
3-STATE 
OUTPUTS 


II 


maximum ratings. recommended operating conditions. 
and electrical characteristics 


See Table 
III, page 2-8. 


TEXAS .• 
INSTRUMENTS 


TYPES SN54HC253. 
SN74HC253 


DUAL 4·L1NE TO 1·L1NE DATA SELECTORS/MULTIPLEXERS 


WITH 3·STATE OUTPUTS 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 


noted), Cl = 50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC253 
SN74HC253 
PARAMETER 
vCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2 V 
62 
150 
225 
190 


Ipd 
A or B 
Any Y 
4.5 V 
19 
30 
45 
38 
ns 


6V 
16 
26 
38 
32 


2V 
54 
126 
210 
175 
Data 
Ipd 
Y 
4.5 V 
16 
28 
42 
35 
ns 
IAny CI 


6V 
13 
23 
36 
30 


2V 
28 
100 
150 
125 


len 
G 
Y 
4.5 V 
11 
20 
30 
25 
ns 


6V 
9 
17 
26 
21 


2V 
21 
135 
203 
170 


tdis 
G 
Y 
4.5 V 
14 
30 
45 
38 
ns 


6V 
12 
25 
38 
31 


2V 
28 
60 
90 
75 


II 
Y 
4.5 V 
8 
12 
18 
15 
ns 


6V 
6 
10 
15 
13 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted!. Cl = 150 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC253 
SN74HC253 
PARAMETER 
VCC 
UNIT 
(INPUT) 
IOUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
76 
235 
355 
295 


Ipd 
A or B 
Any Y 
4.5 V 
23 
47 
71 
59 
ns 


6V 
20 
41 
60 
51 


2V 
68 
220 
335 
275 
Data 


Ipd 
Y 
4.5 V 
20 
44 
67 
55 
ns 
IAny CI 
6V 
17 
38 
57 
51 


2V 
44 
185 
280 
230 


len 
G 
Y 
4.5 V 
16 
37 
56 
46 
ns 


6V 
14 
32 
48 
40 


2V 
45 
210 
315 
265 


II 
Y 
4.5 V 
17 
42 
63 
53 
ns 


6V 
13 
36 
53 
45 


TEXAS ." 


INSTRUMENTS 


II 


II 


HIGH·SPEED 
CMOS LOGIC 


TYPES SN54HC257. 
SN54HC258. 
SN74HC257. 
SN74HC258 


QUAD 2·L1NE TO l·L1NE DATA SELECTORS/MULTIPLEXERS 


WITH 3·STATE OUTPUTS 


02684, 
DECEMBER 
1982-REVI$EO 
MARCH 
1984 


• 
High-Current 
3-State 
Outputs 
Interface 
Directly 
with System 
Bus or Can Drive up 
to 15 LSTTL Loads 


• 
Provides 
Bus Interface 
from 
MUltiple 


Sources 
in High Performance 
Systems 


• 
Package 
Options 
Include 
Small Outline 
(SO) and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


These devices are designed to multiplex signals 
from four-bit 
data sources to four-output 
data 
lines 
in bus-organized 
systems. 
The 
3-state 
outputs 
will not load the data lines when the 
output 
control 
pin (G) is at a high-logic 
level. 


The 
SN54HC257 
and 
SN54HC258 
are 


characterized for operation over the full military 
temperature 
range of 
- 55°C 
to 
125°C. 
The 
SN74HC257 
and SN74HC258 
are characterized 
for operation 
from 
-40°C 
to 85°C. 


INPUTS 
OUTPUT 
V 


OUTPUT 
SELECT 
OATA 
CONTROL 
A/B 


'HC257 
'HC25B 
G 
A 
B 


H 
X 
X 
X 
Z 
Z 


L 
L 
L 
X 
L 
H 


L 
L 
H 
X 
H 
L 


L 
H 
X 
L 
L 
H 


L 
H 
X 
H 
H 
L 


lA 
121 
,. 


\l 
141 
131 
, 
,v 
18 


2A 
15} 
171 


15} 
2V 
28 


3A 
1111 
191 
1101 
3V 


38 


4A 
1'41 
1121 


48 
1131 
4V 


Pin numbers shown are for J and N packages. 


SN54HC257, 
SN54HC258 
... 
J PACKAGE 
SN74HC257, 
SN74HC258 
... 
J OR N OR 0(= 
SO) PACKAGE 
(TOP VIEW) 
, el' 


6 


2 
'5 
3 
,. 


• 
13 


5 
12 
6 
11 


7 
10 


8 
9 


A/B 
1A 
1B 
1V 
2A 
2B 
2Y 
GND 


TEXAS -1!1 
INSTRUMENTS 


SN54HC257, 
SN54HC258 
... 
FH OR FK PACKAGE 


(TOP VIEW) 


<{~u~ 
~I«Z>IC) 


'A 
tv 


18 


2A 
2V 
28 


3A 


3. 
3V 


4A 


48 
4V 


II 


II 


TYPES SN54HC257, 
SN54HC258. 
SN74HC257. 
SN74HC258 
QUAD 2-L1NE TO 1-L1NE DATA SELECTORS/MULTIPLEXERS 
WITH 3·STATE OUTPUTS 


logic diagrams (positive logic) 


'HC257 
'HC258 


G (15) 


A/B 


(2) 
lA 


1Y 


18 
(3) 


151 
2A 
2Y 


2B 
161 


(111 
3A 
3Y 


3B 
1101 


(14) 
4A 


4Y 


1131 
4B 


maximum ratings. recommended operating conditions. and electrical characteristics 


See Table III, page 2-8. 


TEXAS "11 
INSTRUMENTS 


TYPES SN54HC257. 
SN74HC257 


QUAD 2·L1NE TO l·L1NE DATA SELECTORS/MULTIPLEXERS 


WITH 3·STAH 
OUTPUTS 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC257 
SN74HC257 
PARAMETER 
vcc 
UNIT 


lINPUT) 
IOUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
50 
100 
150 
125 


Ipd 
A or B 
Any Y 
4.5 V 
10 
20 
30 
25 
ns 


6V 
9 
17 
25 
21 


2V 
50 
100 
150 
125 


Ipd 
A/B 
Any Y 
4.5 V 
10 
20 
30 
25 
ns 


6V 
9 
17 
25 
21 


2V 
75 
150 
225 
190 


len 
G 
Any Y 
4.5 V 
15 
30 
45 
38 
ns 


6V 
13 
26 
38 
32 


2V 
75 
150 
225 
190 


tdis 
G 
Any Y 
4.5 V 
15 
3.0 
45 
38 
ns 


6V 
13 
26 
38 
32 


2V 
28 
60 
90 
75 


II 
Any 
4.5 V 
8 
12 
18 
15 
ns 


6V 
6 
10 
15 
13 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted), CL = 150 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC257 
SN74HC257 
PARAMETER 
VCC 
UNIT 
lINPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
75 
150 
245 
190 


Ipd 
A or B 
Any Y 
4.5 V 
15 
30 
45 
38 
ns 


6V 
13 
26 
38 
32 


2V 
75 
150 
245 
190 


Ipd 
A/8 
Any 
Y 
4.5 V 
15 
30 
45 
38 
ns 


6it 
13 
26 
38 
32 


2 V 
100 
200 
250 
300 


len 
G 
Any Y 
4.5 V 
24 
40 
60 
50 
ns 


6V 
18 
34 
51 
43 


2V 
45 
210 
315 
265 


II 
Any 
4.5 V 
17 
42 
63 
53 
ns 


6V 
13 
36 
53 
45 


TEXAS '1!1 
INSTRUMENTS 


II 


TYPES SN54HC258. 
SN74HC258 
QUAD 2-L1NE TO 1-L1NE DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), CL = 50 pF (see Note 1) 


I 


FROM 
TO 
TA = 25°C 
SN54HC258 
SN74HC258 


PARAMETER 
vCC 
UNIT 


IINPUTI 
(OUTPUTI 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
60 
100 
150 
125 


Ipd 
A or B 
Any Y 
4.5 V 
13 
20 
30 
25 
ns 


6V 
12 
17 
25 
21 


2V 
60 
115 
175 
145 


Ipd 
A/8 
Any Y 
4.5 V 
13 
23 
35 
29 
ns 


6V 
12 
20 
30 
25 


2V 
70 
150 
225 
190 


len 
IT 
Any Y 
4.5 V 
15 
30 
45 
38 
ns 


6V 
13 
26 
38 
32 


2V 
75 
150 
225 
190 


tdis 
G 
Any 
Y 
4.5 V 
15 
30 
45 
38 
ns 


6V 
13 
26 
38 
32 


2V 
28 
60 
90 
75 


" 


Any 
4.5 V 
8 
12 
18 
15 
ns 


6V 
6 
10 
15 
13 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted). CL = 150 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC258 
SN74HC258 


PARAMETER 
VCC 
UNIT 
IINPUTI 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
95 
150 
245 
190 


Ipd 
A or B 
Any 
Y 
4.5 V 
23 
30 
45 
38 
ns 


6V 
21 
26 
38 
32 


2V 
95 
165 
240 
210 


Ipd 
A/B 
Any 
Y 
4.5 V 
23 
33 
4B 
42 
ns 


6V 
21 
2B 
41 
36 


2V 
100 
200 
300 
250 


len 
G 
Any 
Y 
4.5 V 
24 
40 
60 
50 
ns 


6V 
lB 
34 
51 
43 


2V 
45 
210 
315 
265 


'I 
Any 
4.5 V 
17 
42 
63 
53 
ns 


6V 
13 
36 
53 
45 


TEXAS • 
INSTRUMENTS 


HIGH-SPEED 
CMOS LOGIC 


• 
8-Bit Parallel-Out 
Storage Register 
Performs 
Serial-to-Parallel 
Conversion 
with Storage 


• 
Asynchronous 
Parallel Clear 


• 
Active-High 
Decoder 


• 
Enable Input Simplifies 
Expansion 


• 
Expandable 
for N-Bit Applications 


• 
Four Distinct 
Functional 
Modes 


• 
Package Options 
Include 
Small Outline 
(SO) and 
Ceramic Chip Carriers 
in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


These 8-bit addressable latches are designed for 
general purpose storage 
applications 
in digital 
systems. 
Specific 
uses 
include 
working 
registers, serial-holding registers, and active-high 
decoders 
or 
demultiplexers. 
They 
are 
multifunctional 
devices capable of storing single- 
line data in eight addressable latches, and being 
a 1-of-8 decoder or demultiplexer 
with 
active- 
high outputs. 


Four distinct 
modes of operation 
are selectable 
by controlling 
the clear (ClR) 
and enable 
(G) 


inputs as enumerated in the function table. In the 
addressable-latch 
mode, 
data 
at the 
data-in 
terminal 
is written 
into the addressed latch. The 


addressed latch will follow 
the data input with 


all 
unaddressed 
latches 
remaining 
in 
their 


previous states. In the memory mode, all latches 
remain 
in 
their 
previous 
states 
and 
are 


unaffected 
by the data or address 
inputs. 
To 
eliminate 
the possibility 
of entering 
erroneous 
data in the latches, enable G should be held high 
(inactive) 
while the address lines are changing. 


In the 1-of-8 decoding 
or demultiplexing 
mode, 
the addressed output will follow the level of the 
D input with 
all other outputs 
low. 
In the clear 
mode, all outputs are low and unaffected 
by the 
address and data inputs. 


The SN54HC259 
is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 
- 55 DC to 
125 DC. 
The 
SN74HC259 
is 


characterized 
for 
operation 
from 
- 40 DC to 
85DC. 


TYPES SN54HC259. 
SN74HC259 
a-BIT ADDRESSABLE LATCHES 


SN54HC259 
... 
J PACKAGE 
SN74HC259 
... 
J OR N OR D (~ 
SO) PACKAGE 
(TOP 
VIEW) 


50 
1 U,6 
VCC 
51 
2 
15 
CLR 
52 
3 
" 
G 
00 
13 
D 
01 
12 
07 
02 
11 
06 
03 
10 
05 
GND 
9 
04 


SN54HC259 
... 
FH OR FK PACKAGE 


(TOP 
VIEW) 
.....a u ~15 
(/)(/)z>1U 


3 
2 
1 20 19 


52 • 
18 
G 
00 
5 
17 
0 
NC 
6 
16 
NC 
01 
7 
15 
07 
02 
8 
,. 
06 


MOU.q-l.t'l 
OzzOO 
(.? 
NC- No internal connection 


OUTPUT 
OF 
EACH 
INPUTS 
ADDRESSED 
OTHER 
FUNCTION 
CLR 
G 
LATCH 
OUTPUT 


H 
L 
D 
QiO 
Addressable 
Latch 


H 
H 
QiD 
QiD 
Memory 


L 
L 
D 
L 
a-Line Demultiplexer 


L 
H 
L 
L 
Clear 


SELECT INPUTS 
LATCH 


S2 
S1 
so 
ADDRESSED 


L 
L 
L 
0 


L 
L 
H 
1 


L 
H 
L 
2 


L 
H 
H 
3 


H 
L 
L 
4 


H 
L 
H 
5 


H 
H 
L 
6 


H 
H 
H 
7 


TEXAS "!1 
INSTRUMENTS 


II 


• 


TYPES SN54HC259. 
SN74HC259 
8·BITADDRESSABLE 
LATCHES 


9,00 
14) ao 
10,OA 


9,10 
IS) 
al 
10,lA 


9,20 
IS) 
a2 
10.2A 


9,30 
17) a3 
10:3A 


9.40 
191 a4 
10,4A 


9,50 
1101as 
10,SA 


9,60 
1111a6 
10,6A 


9,70 
1121Q7 
10.7A 


0 
'1J- 


c 
c 


::1 
a 
C 
A 
lA 
C 


R 


TEXAS 
." 
INSTRUMENTS 


TYPES 
SN54HC259. 
SN74HC259 


8·BIT ADDRESSABLE 
LATCHES 


maximum ratings, recommended operating conditions, 
and electrical characteristics 


See Table IV, page 2-10. 


TA = 25°C 
SN54HC259 
SN74HC259 
VCC 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2 V 
80 
120 
100 
- 
16 
24 
20 
CLR low 
4.5 V 


6V 
14 
20 
17 


Iw 
Pulse duration 
ns 


2V 
80 
120 
100 


Glow 
4.5 V 
16 
24 
20 


6V 
14 
20 
17 


2V 
75 
'15 
95 


'su 
Setup time. data or address before G t 
4.5 V 
15 
23 
'9 
ns 


6V 
13 
20 
16 


2V 
5 
5 
5 


Ih 
Hold time. data or address after <31 
4.5 V 
5 
5 
5 
ns 


6V 
5 
5 
5 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted), CL - 
50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC259 
SN74HC259 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
60 
150 
225 
190 


'pHL 
CLR 
Any Q 
4.5 V 
18 
30 
45 
38 
ns 


6V 
14 
26 
38 
32 


2V 
56 
130 
195 
165 


Ipd 
Data 
Any Q 
4.5 V 
17 
26 
39 
33 
ns 


6V 
13 
22 
33 
28 


2V 
74 
200 
300 
250 


Ipd 
Address 
Any Q 
4.5 V 
21 
40 
60 
50 
ns 


6V 
17 
34 
51 
43 


2V 
66 
170 
255 
215 


Ipd 
G 
Any Q 
4.5 V 
20 
34 
51 
43 
ns 


6V 
'6 
29 
43 
37 


2V 
28 
75 
110 
95 


II 
Any 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS .• 
INSTRUMENTS 


II 


II 


HIGH-SPEED 
CMOS LOGIC 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers 
in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


These devices are composed of four independent 
2-input exclusive-NOR 
gates and feature open- 
drain 
outputs. 
~per~o.!:m 
the 
Boolean 
functions: 
Y = 
A 8) B = AB + AB in positive 
logic. 


The SN54HC266 
is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 
- 55°C 
to 
125°C. 
The 
SN74HC266 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


logic 
symbol 


11) 
lA 
-I 
18 
121 


151 
2A 
28 
161 


3A 
ISI 
(9) 
38 
4A 
1121 


48 
1131 


TYPES SN54HC266, 
SN74HC266 
QUADRUPLE 2-INPUT EXCLUSIVE-NOR GATES 
WITH OPEN·DRAIN OUTPUTS 


02684. 
DECEMBER 
1982-REVISED 
MARCH 
1984 


SN54HC266 
... 
J PACKAGE 
SN74HC266 
... 
J OR N OR 0 (~ SO) PACKAGE 
(TOP 
VIEW) 


lA 
1 U14 
vCC 


18 
2 
13 
48 


lY 
3 
12 
4A 


2Y 
4 
11 
4Y 


2A 
5 
10 
3Y 


28 
6 
9 
38 


GND 
7 
8 
3A 


SN54HC266 
... 
FH OR FK PACKAGE 


(TOP VIEW) 
u 
~~~~~ 


3 
2 
1 2019 


lY 
4 
18 
4A 


NC 
5 
17 
NC 


2Y 
6 
16 
4Y 


NC 
7 
15 
NC 


2A 
8 
14 
3Y 


9 
10111213 


CD o u < 
CD 
N Z Z 
('I') 
('f) 
'-' 


INPUTS 
OUTPUT 


A 
B 
Y 


L 
L 
H 


L 
H 
L 


H 
L 
L 


H 
H 
H 


maximum 
ratings, 
recommended 
operating 
conditions, 
and 
electrical 
characteristics 


See Table I, page 2-4. 


TEXAS • 
INSTRUMENTS 


TYPES SN54HC266. 
SN74HC266 
QUADRUPLE 2·INPUT 
EXCLUSIVE·NOR GATES WITH OPEN·DRAIN OUTPUTS 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted!. CL = 50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC266 
SN74HC266 
PARAMETER 
vCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
60 
125 
190 
155 


tplH 
A or B 
Y 
4.5 V 
13 
25 
38 
31 
ns 


6V 
10 
23 
32 
26 


2V 
60 
100 
150 
125 


tpHl 
A or B 
Y 
4.5 V 
13 
20 
30 
25 
ns 


6V 
10 
17 
25 
21 


2V 
28 
75 
110 
95 


If 
Y 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


II 


TEXAS 
.." 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 


• 
Contains 
Eight Flip-Flops 
with Single-Rail 
Outputs 


• 
Direct Clear Input 


• 
Individual 
Data Input to Each Flip-Flop 


• 
Applications 
Include: 
Buffer/Storage 
Registers 
Shift Registers 
Pattern 
Generators 


• 
Package 
Options 
Include 
Small Outline 
(SO) and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


These circuits 
are positive-edge-triggered 
O-type 


flip-flops with a direct clear input. 


Information at the 0 inputs meeting the setup time 
requirements is transferred to the 0 outputs on the 
positive-going 
edge of the clock pulse. Clock trig- 
gering occurs at a particular voltage level and is not 
directly related to the transition time of the positive- 
going pulse. When the clock input is at either the 
high or low level. the 0 input signal has no effect at 
the output. 


The SN54HC273 is characterized for operation over 
the full 
military 
temperature 
range of "-55°C 
to 
125°C. The SN74HC273 is characte"rized for opera- 
tion from -40°C to 85°C. 


INPUTS 
OUTPUT 


CLEAR CLOCK D 
0 
L 
X 
X 
L 


H 
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H 
H 


H 
1 
L 
L 


H 
L 
X 
00 


TYPES SN54HC273. 
SN74HC273 


OCTAL D·TYPE FLlp·FLOPS WITH CLEAR 


SN54HC273... J PACKAGE 
SN74HC273... J OR NOR 0 (~ SO) PACKAGE 


(TOPVIEW) 
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SN54HC273... FHORFK PACKAGE 
(TOPVIEW) 
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logic 
symbol 
::I: 
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(21 
10 
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(7) 
(61 30 


4D (81 
(9) 
4Q 


50 (13) 
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60 
(14) 
(151 sa 
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(16) 70 


80 1181 
(191 80 


. 
TEXAS 
~ 
INSTRUMENTS 


TYPES SN54HC273. 
SN74HC273 
OCTAL O·TYPE FLlp·FLOPS WITH CLEAR 


II 


CLK(I)~: 


maximum ratings, recommended operating conditions. and electrical characteristics 


See Table IV, page 2-10. 


TEXAS ." 
INSTRUMENTS 


TYPES SN54HC273. 
SN74HC273 


OCTAL O·TYPE FLlp·FLOPS WITH CLEAR 


TA ~ 25°C 
SN54HC273 
SN74HC273 
VCC 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
0 
5 
0 
4 
0 
4 


fclock 
Clock frequency 
4.5 V 
0 
27 
0 
18 
0 
21 
MHz 


6V 
0 
32 
0 
21 
0 
25 


2V 
80 
120 
100 


ClR low 
4.5 V 
16 
24 
20 
ns 


6V 
14 
20 
17 


tw 
Pulse duration 
2V 
80 
120 
100 


elK high or low 
4.5 V 
16 
24 
20 
ns 


6V 
14 
20 
17 


2V 
100 
150 
125 


Data 
4.5 V 
20 
30 
25 
ns 


Setup 
time 
6V 
17 
25 
21 
tsu 
before 
eLK t 
2V 
100 
150 
125 


CLR inactive 
4.5 V 
20 
30 
25 
ns 


6V 
17 
25 
21 


2V 
0 
0 
0 


th 
Hold time, data after elK t 
4.5 V 
0 
0 
0 
ns 


6V 
0 
0 
0 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), Cl - 
50 pF (see Note 1) 


FROM 
TO 
TA - 
25°C 
SN54HC273 
SN74HC273 
PARAMETER 
VCC 
UNIT 
(INPUT) 
IOUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
5 
11 
4 
4 


fmax 
4.5 V 
27 
50 
18 
21 
MHz 


6V 
32 
60 
28 
25 


2V 
55 
160 
240 
200 


tpHl 
ClR 
Any 
4.5 V 
15 
32 
48 
40 
ns 


6V 
12 
27 
41 
34 


2V 
56 
160 
240 
200 


tpd 
ClK 
Any 
4.5 V 
15 
32 
48 
40 
ns 


6V 
13 
27 
41 
34 


2V 
38 
75 
110 
95 


tt 
Any 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS 
• 
INSTRUMENTS 


II 


• 


HIGH-SPEED 
CMOS LOGIC 
TYPES SN54HC280, 
SN74HC280 
9·BIT ODD/EVEN PARITY GENERATORS/CHECKERS 


• 
Generates 
Either 
Odd or Even 
Parity 
for Nine 
Data Lines 


• 
Cascadable 
for n-Bits 


• 
Can Be Used to Upgrade 
Existing 
Systems 
Using 
MSI Parity 
Circuits 


• 
Package 
Options 
Include 
Small 
Outline 
(SO) and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas 
Instruments 
Quality 
and Reliability 


SN54HC280 
... 
J PACKAGE 
SN74HC280 
... 
J OR N OR 0 (= SO) PACKAGE 
(TOPVIEWr 


I U14 


2 
13 


3 
12 


4 
'1 
5 
10 
6 
9 


7 
8 


G 


H 


NC 


I 
l: EVEN 
l: ODD 
GND 


SN54HC280 
... 
FH OR FK PACKAGE 


(TOP VIEW) 


U 
U U 
Il?Z>,,- 


These 
universal. 
monolithic. 
nine-bit 
parity 
genera- 


tors/checkers 
feature 
odd and even 
outputs 
to facili- 


tate 
operation 
of either 
odd or even 
parity 
application. 


The 
word-length 
capability 
is 
easily 
expanded 
by 


cascading. 


The 
SN54HC280 
is characterized 
for 
operation 
over 


the 
full 
military 
temperature 
range 
of 
-55°C 
to 


125°C. 
The 
SN74HC280 
is characterized 
for 
opera- 


tion 
from 
-40°C 
to 85°C. 
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NC 
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TEXAS ~ 
INSTRUMENTS 


• 


maximum ratings, recommended operating conditions, and electrical characteristics 


See Table IV, page 2-10. 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), CL - 
50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC280 
SN74HC280 


PARAMETER 
vcc 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


1: Even 
2V 
103 
205 
305 
260 


Ipd 
A thru I 
or 
4.5 V 
21 
41 
61 
52 
ns 


E Odd 
6V 
17 
35 
52 
44 


2V 
38 
75 
110 
95 


II 
Any 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS ." 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC298. 
SN74HC298 
QUADRUPLE 2·INPUT MULTIPLEXER WITH STORAGE 


• 
Selects One of Two 4-Bit Data Sources 
and 
Stores Data Synchronously 
with System 
Clock 


• 
Dual Source for Operands 
and Constants 
in 
Arithmetic 
Processor; 
Can Release 
Processor 
Register 
Files for Acquiring 
New 
Data 


• 
Implements 
Separate 
Registers 
Capable of 
Parallel 
Exchange 
of Contents, 
yet Retains 
External 
Loads Cap,ability 


• 
Has Universal-Type 
Register for 
Implementing 
Various 
Shift Patterns 


• 
Has Compound 
Left-Right 
Capability 


• 
Package Options 
Include 
Small Outline 
(SO) and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 


and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 
This 
quadruple 
two-input 
multiplexer 
with 
storage 
provides 
essentially 
the 
equivalent 
functional 
capabilities 
of 
two 
separate 
MSI 
functions 
('HC157 
and 
'HC175) 
in 
a single 
16-pin 
package. 


When the Word-Select 
(WS) input is low, word 
one (A 1, B1, C1, D1) is applied to the flip-flops. 
A 
high 
Word-Select 
input 
causes 
word 
two 
(A2, B2, C2, D2) to be selected. 
The selected 
word 
is clocked 
to the output 
terminals 
on the 


negative-going 
edge of the clock 
pulse. 


The SN54HC298 
is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The 
SN74HC298 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 
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, .. J PACKAGE 
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(TOP VIEW) 
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TEXAS • 
INSTRUMENTS 


TYPES SN54HC298. 
SN74HC298 


QUADRUPLE 2·INPUT MULTIPLEXER WITH STORAGE: 


• 


(141 0a 


::I: 
(") 
s:0 
enc 
mS 
C1 


(") 
(13) Cc 
m 
en 


absolute maximum ratings. recommended operating conditions. and electrical characteristics 


See Table IV, page 2-10. 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54HC298. 
SN74HC298 


QUADRUPLE 2·INPUT MULTIPLEXER WITH STORAGE 


TA ~ 25'C 
SN54HC298 
SN74HC298 
VCC 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
6.5 
4.3 
5.5 


fclock 
Clock frequency 
4.5 V 
33 
22 
27 
MHz 


6V 
38 
25 
31 


2V 
75 
115 
95 


Iw 
Pulse duration. 
elK high or low 
4.5 V 
15 
23 
19 
ns 


6V 
13 
20 
16 


2V 
80 
125 
105 


Data before elK! 
4.5 V 
16 
25 
21 


6V 
14 
21 
18 


'su 
Setup time 
ns 


2V 
80 
125 
105 


WS before 
ClK ~ 
4.5 V 
16 
25 
21 


6V 
14 
21 
18 


2V 
0 
0 
0 


Data 
after 
eLK,!. 
4.5 V 
0 
0 
0 


6V 
0 
0 
0 
Ih 
Hold time 
ns 
2V 
0 
0 
0 


WS after 
ClK~ 
4.5 V 
0 
0 
0 


6V 
0 
0 
0 
enw 
(,) 
switching characteristics over recommended operating free-air temperature range (unless otherwise 
> 
noted). CL = 50 pF (see Note 1) 
W 
C 
eno 
::i! 
(,) 
:I: 


FROM 
TO 
TA = 25'C 
SN54HC298 
SN74HC298 
PARAMETER 
VCC 
UNIT 
(lNPUTI 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
6.5 
4.3 
5.5 


fmax 
4.5 V 
33 
22 
27 
MHz 


6V 
38 
25 
31 


2V 
46 
125 
190 
155 


Ipd 
ClK 
Any 
4.5 V 
15 
25 
38 
31 
ns 


6V 
12 
21 
32 
26 


2V 
38 
75 
110 
95 


II 
Any 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS 
"'!1 
INSTRUMENTS 


II 


• 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC352, 
SN74HC352 
DUAL 4·L1NE TO l·L1NE DATA SELECTORS/MULTIPLEXERS 


• 
Inverting 
Versions 
of 'HC153 


• 
High-Current 
Inverting 
Outputs 
Can Drive up 


to 15 LSTTL Loads 


SN54HC352 
... J PACKAGE 
SN74HC352 
... 
J OR NOR 
D (= SO) PACKAGE 


(TOP VIEW) 


• 
Permits 
Multiplexing 
from n Lines to 1 Line 


• 
Performs 
Parallel-to-Serial 
Conversion 


• 
Strobe (Enable) 
Line Provided 
for Cascading 


(N Lines to n Lines) 


• 
Package Options 
Include 
Small Outline 
(SO) and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 


and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 


and Reliability 
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description 


Separate output 
enable inputs 
(<3) are provided 


for each of the two 
four-line 
sections 
of these 
data selectors/multiplexers. 


The SN54HC352 
is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 
- 55°C 
to 
125°C. 
The 
SN74HC352 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 
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(TOP VIEW) 
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TEXAS ~ 
INSTRUMENTS 


II 


II 


TYPES SN54HC352. 
SN74HC352 
DUAL 4·L1NE TO 1·L1NE DATA SELECTORS/MULTIPLEXERS 


maximum ratings. recommended operating conditions. 
and electrical characteristics 


See Table 
III, page 2-8. 


TEXAS ~ 
INSTRUMENlS 


TYPES SN54HC352. 
SN74HC352 


DUAL 4-L1NE TO l·L1NE DATA SELECTORS/MULTIPLEXERS 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC352 
SN74HC352 
PARAMETER 
VCC 
UNIT 
IINPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
58 
185 
280 
230 


tpd 
A or B 
Y 
4.5 V 
17 
37 
56 
46 
ns 


6V 
14 
32 
48 
39 


2V 
47 
175 
265 
220 


tpd 
Data 
Y 
4.5 V 
14 
35 
53 
44 
ns 
(Any CI 
6V 
12 
30 
45 
37 


2V 
27 
135 
205 
170 
- 


tpd 
G 
Y 
4.5 V 
10 
27 
41 
34 
ns 


6V 
8 
23 
35 
29 


2 V 
20 
60 
90 
75 


tt 
Y 
4.5 V 
8 
12 
18 
15 
ns 


6V 
6 
10 
15 
13 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
en 
noted), CL = 150 pF (see Note 1) 
W 
(.) 
:> 
wc 
eno 
:?: 
(.) 
::I: 


FROM 
TO 
TA = 25°C 
SN54HC352 
SN74HC352 
PARAMETER 
VCC 
UNIT 
IINPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
72 
270 
410 
335 


tpd 
A 
or 
B 
Y 
4.5 V 
22 
54 
82 
67 
ns 


6V 
19 
47 
70 
58 


2V 
62 
260 
395 
325 
Data 
tpd 
Y 
4.5 V 
19 
52 
79 
63 
ns 
(Any CI 
6V 
16 
45 
67 
56 
2V 
43 
220 
335 
275 


tpd 
G 
Y 
4.5 V 
14 
44 
67 
55 
ns 


6V 
12 
38 
57 
48 


2 V 
45 
210 
315 
265 


tt 
Y 
4.5 V 
17 
42 
63 
53 
ns 


6V 
13 
36 
53 
45 


TEXAS -1!1 
INSTRUMENTS 


• 


II 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC353. 
SN74HC353 
DUAL 4·L1NE TO 1·L1NE DATA SELECTORS/MULTIPLEXERS 
WITH 3·STATE OUTPUTS 


02684. 
DECEMBER 
1982-REVISEO 
MARCH 
1984 


• 
Inverting 
Versions 
of 'HC253 


• 
Permits MUltiplexing 
from N Lines to 1 Line 


• 
Performs 
Parallel-to-Serial 
Conversion 


• 
High-Current 
Outputs 
Can Drive up to 15 
LSTTL Loads 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


Separate output 
enable inputs 
(0) are provided 
for each of the two 
four-line 
sections 
of these 
data selectors/multiplexers. 


The three-state 
outputs 
can interface 
with 
and 
drive data lines of bus-organized 
systems. 
With 
all but one of the common 
outputs 
disabled (at 
a high-impedance 
state), the low-impedance 
of 
the single enable output 
will drive the bus line 
to a high or low logic level. Each output 
has its 
own 
output 
enable (0). The output 
is disabled 
when 
its output 
enable is high. 


The SN54HC353 
is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The 
SN74HC353 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 
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TEXAS 
~ 
INSTRUMENTS 


II 


TYPES SN54HC353. 
SN74HC353 
DUAL 4·L1NE TO l·L1NE DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE 
OUTPUTS 


leI 


(71 
IV 
II 
J: 
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s:0 
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C 
m 
2G 
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m 
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maximum ratings. recommended operating conditions. and electrical characteristics 


See Table III. page 2-8. 


TEXAS -1!1 
INSTRUMENlS 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted). CL = 50 pF (see Note 1) 


FROM 
TO 
TA 
= 25°C 
SN54HC353 
SN74HC353 
PARAMETER 
Vcc 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
60 
185 
280 
230 


Ipd 
A or B 
Y 
4.5 V 
17 
37 
56 
46 
ns 


6V 
14 
32 
48 
39 


2V 
48 
175 
265 
220 


Ipd 
oala 
(Any CI 
Y 
4.5 V 
14 
35 
53 
44 
ns 


6V 
11 
30 
45 
37 


2V 
37 
135 
205 
170 


len 
G 
Y 
4.5 V 
11 
27 
41 
34 
ns 


6V 
9 
23 
35 
29 


2V 
22 
135 
205 
170 


tdis 
G 
Y 
4.5 V 
13 
27 
41 
34 
ns 


6V 
11 
23 
35 
29 


2V 
20 
60 
90 
75 


II 
Any 
4.5 V 
8 
12 
18 
15 
ns 


6V 
6 
10 
15 
13 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted!. CL = 150 pF (see Note 1) 


FROM 
TO 
TA 
~ 25°C 
SN54HC353 
SN74HC353 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
75 
270 
410 
335 


Ipd 
A or B 
Y 
4.5 V 
21 
54 
82 
67 
ns 


6V 
18 
47 
70 
58 


2V 
67 
260 
395 
325 


Ipd 
oala 
IAny CI 
Y 
4.5 V 
19 
52 
79 
63 
ns 


6V 
16 
45 
67 
56 


2V 
54 
220 
335 
275 


len 
G 
Y 
4.5 V 
16 
44 
67 
55 
ns 


6V 
14 
38 
57 
48 


2V 
45 
210 
315 
265 


II 
Any 
4.5 V 
17 
42 
63 
53 
ns 


6V 
13 
36 
53 
45 


TEXAS '1.!1 
INSTRUMENTS 


II 


II 


HIGH-SPEED 
CMOS LOGIC 


• 
High-Current 
3-State Outputs 
Drive Bus 


Lines, Buffer Memory Address 
Registers, 
or 


up to 15 LSTTL Loads 


• 
Choice of True or Inverting 
Outputs 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers 
in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


'HC365, 
'HC367 


'HC366, 
'HC368 
True Outputs 
Inverting 
Outputs 


description 


These Hex buffers and line drivers are designed 
specifically to improve both the performance and 
density of three-state 
memory address drivers, 
clock 
drivers, 
and bus-oriented 
receivers 
and 


transmitters. 
The 
designer 
has 
a choice 
of 
selected 
combinations 
of 
inverting 
and 
noninverting 
outputs, 
symmetrical 
G (active-low 


controll 
inputs. 


The 
SN54HC' 
family 
is 
characterized 
for 


operation over the full military temperature range 
of 
- 55°C 
to 125°C. 
The SN74HC' 
family 
is 


characterized 
for 
operation 
from 
- 40°C 
to 


85°C. 


maximum 
ratings, 
recommended 
operation 
conditions, 


and 
electrical 
characteristics 


See Table III, page 2-8. 


TYPES SN54HC365 
THRU SN54HC368 


SN74HC365 
THRU SN74HC368 


HEX BUS DRIVERS WITH 3·STATE OUTPUTS 


02684, 
DECEMBER 
1982-REVISED 
MARCH 
1984 


SNS4HC36S, 
SNS4HC366 
... 
J PACKAGE 


SN74HC36S. 
SN74HC366 
... 
J OR N OR 0 (= SO) PACKAGE 


(TOP VIEW) 


(;1 
1 V'6 
vCC 


Al 
2 
15 
(;2 


Yl 
3 
" 


A6 


A2 
13 
Y6 


Y2 
12 
AS 


A3 
11 
YS 


Y3 
10 
A4 


GND 
8 
9 
Y4 


SNS4HC36S. 
SNS4HC366 
... 
FH OR FK PACKAGE 


(TOP VIEW) 


u 
~ 
~ 
U 
UN 


<tIt.? z > It? 


Yl 
• 


A2 
5 
NC 
6 


Y2 
A3 
8 


18 
A6 
17 
Y6 


16 
NC 


15 
AS 


14 
Y5 


SNS4HC367, 
SN54HC368 
... 
J PACKAGE 


SN74HC367, 
SN74HC368 
•.. J OR N OR 0 (= SO) PACKAGE 


(TOP VIEW) 


lG 
1 U,6 
vCC 


IAl 
2 
15 
2(; 


lVl 
3 
,. 
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• 
13 
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lY2 
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11 
2Yl 
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'0 
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9 
lY4 


SNS4HC367. 
SNS4HC368 
... 
FH OR FK PACKAGE 


(TOP VIEW) 
- 
u 
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8 
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TEXAS ~ 
INSTRUMENTS 


II 


II 


TYPES SN54HC365 
THRU SN54HC368 


SN74HC365 
THRU SN74HC368 


HEX BUS DRIVERS WITH 3-STATE OUTPUTS 


Gl 
G2 


Al 
121 


A2 
141 


A3 
16) 


A4 1101 


A5112) 


A6114) 


131 


Yl 
151 Y2 


17) 
Y3 


191 Y4 
1111 
Y5 
113) 
Y6 


Al 
121 
14) 
A2 
A3 
161 
110) 
A4 
1121 
A5 
A6 
1141 


TEXAS "'!1 
INSTRUMENTS 


TYPES SN54HC365 
THRU SN54HC368 


SN74HC365 
THRU SN74HC368 


HEX BUS DRIVERS WITH 3·STATE OUTPUTS 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted\, CL = 50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC' 
SN74HC' 
PARAMETER 
vCC 
UNIT 
(INPUT! 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
50 
95 
145 
120 


Ipd 
A 
Y 
4.5 V 
12 
19 
29 
24 
ns 


6V 
10 
16 
25 
20 


2 V 
100 
190 
285 
238 


'en 
G 
Y 
4.5 V 
26 
38 
57 
48 
ns 


6V 
21 
32 
48 
41 


2V 
50 
175 
265 
240 
- 
53 
48 
tdis 
G 
Y 
4.5 V 
21 
35 
ns 


6V 
19 
30 
45 
41 


2V 
28 
60 
90 
75 


" 


Any 
4.5 V 
8 
12 
18 
15 
ns 


6V 
6 
10 
15 
13 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted\, CL = 150 pF (see Note 1) 


FROM 
TO 
TA - 
25°C 
SN54HC' 
SN74HC' 
PARAMETER 
VCC 
UNIT 
(INPUT! 
(OUTPUT! 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
70 
120 
180 
150 


Ipd 
A 
Y 
4.5 V 
17 
24 
36 
30 
ns 


6V 
14 
20 
31 
25 


2V 
140 
230 
345 
285 


len 
G 
Y 
4.5 V 
30 
46 
69 
57 
ns 


6V 
28 
39 
59 
48 


2V 
45 
210 
315 
265 


" 
4.5 V 
17 
42 
63 
53 
ns 


6V 
13 
36 
53 
45 


TEXAS -I.!} 
INSTRUMENTS 


II 


II 


HIGH·SPEEo 
CMOS LOGIC 


• 
8 High-Current 
Latches 
in a Single Package 


• 
High-Current 
3-State True Outputs 
Can 


Drive up to 15 LSTTL Loads 


• 
Full Parallel Access for Loading 


• 
Package Options 
Include 
Small Outline (SO) and 


Ceramic 
Chip Carriers 
in Addition 
to Plastic 


and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 


and Reliability 


description 


These 8-bit latches feature three-state 
outputs 


designed specifically for driving highly capacitive 
or relatively low-impedance 
loads. They are par- 


ticularly 
suitable 
for 
implementing 
buffer 


registers, I/O ports, bidirectional 
bus drivers, and 


working 
registers. 


The eight latches of the 'HC37:i 
are transparent 


D-type latches. 
While the enable (C) is high the 


Q outputs 
will follow 
the data (D) inputs. When 


the enable is taken low, the Q outputs 
will be 
latched 
at the levels that were set up at the 0 
inputs. 


An output-control 
input 
(OC) can be used to 
place the eight outputs 
in either a normal logic 


state 
(high 
or 
low 
logic 
levels I or 
a 
high- 


impedance 
state. 
In the high-impedance 
state 


the outputs 
neither load nor drive the bus lines 


significantly. 
The high-impedance 
third state and 
increased drive provide the capability to drive the 
bus lines in a bus-organized system without 
need 


for interface 
or pull-up components. 


The output control 
OC does not affect the inter- 
nal operations of the latches. Old data can be re- 
tained or new data can be entered while the out- 
puts are off. 


The SN54HC373 
is characterized 
for operation 


over 
the 
full 
military 
temperature 
range 
of 


- 55 DC to 
125 DC. 
The 
SN74HC373 
is 


characterized 
for 
operation 
from 
- 40 DC to 
85DC. 


TYPES SN54HC373, 
SN74HC373 


OCTAL o·TYPE TRANSPARENT 
LATCHES 


WITH 3·STATE OUTPUTS 


SN54HC373 
... 
J PACKAGE 
SN74HC373 
... 
J OR N OR 0 (= SO) PACKAGE 


(TOP VIEW) 


DC 
1 U20 
VCC 


1Q 
2 
19 
8Q 


1D 
3 
18 
8D 


2D 
4 
17 
7D 


2Q 
5 
16 
7Q 


3Q 
6 
15 
6Q 


3D 
7 
14 
6D 


4D 
8 
13 
5D 


4Q 
9 
12 
5Q 


.GND 
10 
11 
C 


SN54HC373 
... 
FH OR FK PACKAGE 


{TOP 
VIEW) 
u 
ClOluuO 
--10>00 


10 
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10 


20 
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3D 
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30 


40 
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40 


50 
1131 
50 
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1141 
60 
70 
1171 
70 


80 
1181 
80 


FUNCTION TABLE lEACH LATCHI 


INPUTS 
OUTPUT 


OC 
ENABLE C 
0 
a 


L 
H 
H 
H 


L 
H 
L 
L 


L 
L 
X 
00 
H 
X 
X 
Z 


TEXAS • 
INSTRUMENTS 


II 


II 


maximum ratings, recommended 
operating conditions, and electrical characteristics 


See Table III, page 2"8. 


TEXAS 
." 


INSTRUMENTS 


TYPES SN54HC373, 
SN74HC373 


OCTAL O·TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 


TA 
~ 25°C 
SN54HC373 
SN74HC373 
VCC 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
80 
120 
100 


'w 
Pulse duration, 
enable C high 
4.5 V 
16 
24 
20 
ns 


6V 
14 
20 
17 


2 V 
50 
75 
63 


'su 
Setup time, data before enable C~ 
4.5 V 
10 
15 
13 
ns 


6V 
9 
13 
11 


2V 
5 
5 
5 


'h 
Hold time. data after enable C. 
4.5 V 
5 
5 
5 
ns 


6V 
5 
5 
5 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 


noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA 
~ 25°C 
SN54HC373 
SN74HC373 


PARAMETER 
VCC 
UNIT 


(lNPUTI 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
58 
150 
225 
190 


'pd 
0 
Q 
4.5 V 
15 
30 
45 
38 
ns 


6V 
13 
26 
38 
32 


2V 
73 
175 
265 
220 


'pd 
C 
Any Q 
4.5 V 
18 
35 
53 
44 
ns 


6V 
15 
30 
45 
38 


2 V 
65 
150 
225 
190 


'en 
DC 
Any Q 
4.5 V 
17 
30 
45 
38 
ns 


6V 
14 
26 
38 
32 


2V 
50 
150 
225 
190 


tdis 
DC 
Any 
Q 
4.5 V 
15 
30 
45 
38 
ns 


6V 
13 
26 
38 
32 


2V 
28 
60 
90 
75 


" 


Any 
4.5 V 
8 
12 
18 
15 
ns 


6V 
6 
10 
15 
13 


TEXAS .• 
INSTRUMENTS 


II 


II 
NOTE 1: For load circuit and voltage waveforms. 
see page 1-14. 


o latch signal conventions 


~ 
("') 
s:o 
C/) 
C 
m< 
("') 
m 
C/) 


TYPES SN54HC373. 
SN74HC373 


OCTAL O·TYPE TRANSPARENT 
LATCHES WITH 3·STATE OUTPUTS 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted\. CL - 
150 pF (see Note 1) 


FROM 
TO 
TA ~ 25°C 
SN54HC373 
SN74HC373 
PARAMETER 
vCC 
UNIT 
(INPUT) 
IOUTPUT) 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


2V 
82 
200 
300 
250 


tpd 
0 
Q 
4.5 V 
22 
40 
60 
50 
ns 


6V 
19 
34 
51 
43 


2V 
100 
225 
335 
285 


tpd 
C 
Any Q 
4.5 V 
24 
45 
67 
57 
ns 


6V 
20 
38 
57 
48 


2V 
90 
200 
300 
250 


ten 
5C 
Any Q 
4.5 V 
23 
40 
60 
50 
ns 


6V 
19 
34 
51 
43 


2V 
45 
210 
315 
265 


tt 
Any 
4.5 V 
17 
42 
63 
53 
ns 


6V 
13 
36 
53 
45 


It is Tl practice to name the outputs and other inputs of a Ootype latch and to draw its logic symbol based 
on the assumption 
of true data (0) inputs. Then outputs that produce data in phase with the data inputs 
are called Q and those producing 
complementary 
data are called O. An input that causes a Q output 
to 
go high or a 0 output to go low is called Preset; an input that causes a Q output to go high or a Q output 
to go low is called Clear. Bars are used over these pin names (PRE and CLR) if they are active-low. 


In some applications 
it may be advantageous 
to redesignate the data input D. In that case all the other 
inputs and outputs 
should be renamed as shown 
below. 
Also shown 
are corresponding 
changes in the 
graphical 
symbol. 
Arbitrary 
pin numbers are shown 
in parentheses. 


Notice that Q and Q exchange names, which causes Preset and Clear to do likewise. 
Also notice that the 
polarity indicators ( t::::.. 
) on PREand CLR remain since these inputs are still active-low, 
but that the presence 
or absence of the polarity 
indicator 
changes at 5, Q, and O. Of course pin 5 (0) is still in phase with the 
data input 0, but now both are considered 
active low. 


TEXAS .• 


INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 


• 
8 D-Type Flip-Flops 
in a Single Package 


• 
High-Current 
3-State True Outputs Can 
Drive up to 15 LSTTL Loads 


• 
Full Parallel Access for Loading 


• 
Package Options 
Include Small Outline (SO) and 


Ceramic Chip Carriers in Addition 
to Plastic 


and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality 


and Reliability 


description 


These 8-bit flip-flops feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively 
low-impedance 
loads. 
They 
are 
particularly 
suitable 
for 
implementing 
buffer 
registers, 1/0 ports, bidirectional bus drivers, and 
working 
registers. 


The eight 
flip-flops 
of the 'HC374 
are edge- 
triggered 
D-type 
flip-flops. 
On 
the 
positive 
transition 
of the clock the Q outputs will be set 
to the logic levels that 
were set up at the D 


inputs. 


An output-control 
input can be used to place the 


eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance 
state. 
In the high-impedance 
state the outputs neither 
load nor drive the bus lines significantly. 
The 
high-impedance 
third statE>and increased drive 
provide the capability 
to drive the bus lines in a 
bus-organized system without 
need for interface 


or pull-up components. 


The output 
control 
(OC) does not affect 
the 


internal operation of the flip-flops. 
Old data can 


be retained or new data can be entered while the 
outputs 
are in the high-impedance 
state. 


The SN54HC374 
is characterized 
for operation 


over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The 
SN74HC374 
is 


characterized 
for 
operation 
from 
- 40°C 
to 


85°C. 


INPUTS 
OUTPUT 
~ 
CLK 
0 
a 


L 
! 
H 
H 


L 
! 
L 
L 


L 
L 
X 
00 
H 
X 
X 
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TYPES SN54HC374. 
SN74HC374 


OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS 


WITH 3·STATE OUTPUTS 


SN54HC374 
... 
J PACKAGE 
SN74HC374 
... 
J OR N OR 0 (~ SO) PACKAGE 


(T()P 
VIEW) 
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(TOP VIEW) 
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TEXAS • 
INSTRUMENlS 


II 


TYPES SN54HC374. 
SN74HC374 


OCTAL O·TYPE EDGE-TRIGGERED FLlp·FLOPS 
WITH 3·STAH 
OUTPUTS 


maximum 
ratings. 
recommended 
operating 
conditions. 
and electrical 
characteristics 


See Table III, page 2-8. 


TEXAS • 
INSTRUMENTS 


TYPES SN54HC374. 
SN74HC374 


OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS 


WITH 3-STAH 
OUTPUTS 


TA 
~ 25°C 
SN54HC374 
SN74HC374 
UNIT 
VCC 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
0 
6 
0 
4 
0 
5 


fclock 
Clock frequency 
4.5 V 
0 
30 
0 
20 
0 
24 
MHz 


6V 
0 
35 
0 
24 
0 
28 


Pulse duration I ClK high or low 


2V 
80 
120 
100 


tw 
4.5 V 
16 
24 
20 
ns 


6V 
14 
20 
17 


2V 
100 
150 
125 


tsu 
Setup time. data before eLK t 
4.5 V 
20 
30 
25 
ns 


6V 
17 
25 
21 


2V 
5 
5 
5 


th 
Hold time. data after elK t 
4.5 V 
5 
5 
5 
ns 


6V 
5 
5 
5 


switching characteristics over recommended operating free-air temperature range (unless otherwise II 
noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA 
~ 25°C 
SN54HC374 
SN74HC374 


PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
6 
12 
4 
5 


fmax 
4.5 
V 
30 
60 
20 
24 
MHz 


6V 
35 
70 
24 
28 


2V 
63 
180 
270 
225 


tpd 
ClK 
Any 
4.5 V 
17 
36 
54 
45 
ns 


6V 
15 
31 
46 
38 


2V 
60 
150 
225 
190 


ten 
ac 
Any 
4.5 V 
16 
30 
45 
38 
ns 


6V 
14 
26 
38 
32 


2V 
36 
150 
225 
190 


tdis 
ac 
Any 
4.5 V 
17 
30 
45 
38 
ns 


6V 
16 
26 
38 
32 


2V 
28 
60 
90 
75 


tt 
Any 
4.5 V 
8 
12 
18 
15 
ns 


6V 
6 
10 
15 
13 


TEXAS 'I!J 
INSTRUMENTS 


TYPES SN54HC374, 
SN74HC374 
OCTAL D-TYPE EDGE-TRIGGERED FLlp·FLOPS 
WITH 3·STATE OUTPUTS 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted!. CL - 
150 pF (see Note 1) 


FROM 
TO 
TA ~ 25°C 
SN54HC374 
SN74HC374 


PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
6 
12 
4 
5 


fmax 
4.5 V 
30 
60 
20 
24 
MHz 


6V 
35 
70 
24 
28 


2V 
80 
230 
345 
290 


tpd 
elK 
Any 
4.5 V 
22 
46 
69 
58 
ns 


6V 
19 
39 
58 
49 


2V 
70 
200 
300 
250 


ten 
Be 
Any 
4.5 V 
25 
40 
60 
50 
ns 


6V 
22 
34 
51 
43 


2V 
45 
210 
315 
265 


tt 
Any 
4.5 V 
17 
42 
63 
53 
ns 


6V 
13 
36 
53 
45 
II 


NOTE 1: For load circuit and voltage waveforms. 
see page 1·14. 
o flip-flop 
signal conventions 


It is TI practice to name the outputs 
and other inputs of a D-type flip-flop 
and to draw its logic symbol 
based on the assumption 
of true data (D) inputs. Then outputs 
that produce data in phase with the data 
inputs are called Q and those producing complementary 
data are called Q. An input that causes a Q output 
to go high or a Q output 
to go low is called Preset; an input that causes a 0 output 
to go high or a Q 
output to go low is called' Clear. Bars are used over these pin names (PREand CLR) if they are active-low. 


In some applications 
it may be advantageous 
to redesignate the data input D. In that case all the other 
inputs and outputs 
should be renamed as shown 
below. 
Also shown 
are corresponding 
changes in the 
graphical 
symbol. 
Arbitrary 
pin numbers are shown 
in parentheses. 


Notice that Q and 0 exchange names, which causes Preset and Clear to do likewise. 
Also notice that the 
polarity 
indicators 
( l:::>. ) on PRE and CLR remain since these inputs are still active-low, 
but that the 
presence or absence of the polarity indicator 
changes at D, Q, and O. Of course pin 5 (0) is still in phase 
with 
the data input D, but now both are considered 
active-low. 


TEXAS ~ 
INSTRUMENTS 


HIGH-SPEED 
CMOS LOGIC 
TYPES SN54HC377, 
SN54HC378, 
SN54HC379 
SN74HC377, 
SN74HC378. 
SN74HC379 
OCTAL, HEX, AND QUAD D·TYPE FLIP-FLOPS WITH CLOCK ENABLE 


02684, 
DECEMBER 
1982-REVISED 
MARCH 
1984 


• 
'HC377 and 'HC378 Contain 
Eight and Six 
Flip-Flops, 
Respectively, 
with Single-Rail 
Outputs 


• 
'HC379 Contains 
Four Flip-Flops 
with 
Double-Rail 
Outputs 


• 
Clock Enable Latched to Avoid False 
Clocking 


• 
Applications 
Include: 
Buffer IStorage 
Registers 
Shift Registers 
Pattern Generators 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers 
in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


These circuits are positive-edge-triggered 
D-type 
flip-flops 
with 
an enable 
input. 
The 'HC377, 


'HC378, 
and 
'HC379 
devices 
are similar 
to 


'HC273, 
'HC174, 
and 'HC175 
respectively, 
but 


feature 
a latched clock enable (<3) instead of a 
common 
clear. 


Information 
at the 0 inputs 
meeting 
the setup 


time requirements is transferred to the Q outputs 
on the positive-going 
edge of the clock pulse if 
G is low. Clock triggering 
occurs at a particular 
voltage 
level and is not directly 
related to the 


transition time ofthe 
positive-going 
pulse. When 


the clock input is at either the high or low level, 
the D input signal has no effect 
at the output. 


The 
circuits 
are 
designed 
to 
prevent 
false 
clocking 
by transitions 
at the G input. 


The 
SN54HC377, 
SN54HC378, 
and 
SN54HC379 
are characterized 
for 
operation 
over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The 
SN74HC377, 
SN74HC378, 
and 
SN74HC379 
are 


characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


SN54HC377 ... 
J PACKAGE 
SN74HC377 ... J OR N OR 0 (= SO) PACKAGE 
(TOP VIEW) 


G 
1 U20 
VCC 


10 
2 
19 
80 


10 
3 
18 
80 


20 
4 
17 
70 


20 
5 
16 
70 


30 
6 
15 
60 


3D 
7 
14 
60 


40 
8 
13 
50 


40 
9 
12 
50 


GNO 
10 
11 
ClK 


SN54HC377 •.. 
FH OR FK PACKAGE 
(TOP VIEW) 
~S'I",~g 


3 
2 
1 2019 


20 
4 
18 
80 


20 
5 
17 
70 


30 
6 
16 
70 


3D 
7 
15 
60 


40 
8 
14 
60 


9 10111213 


SN54HC378 ... 
J PACKAGE 
SN74HC378 
... J OR N OR 0 (= SO) PACKAGE 
(TOP VIEW) 


G 
1 U16 
vCC 


10 
2 
15 
60 


10 
3 
14 
60 


20 
4 
13 
50 


20 
5 
12 
50 


3D 
6 
11 
40 


30 
7 
10 
40 


GNO 
8 
9 
ClK 


SN54HC378 ... 
FH OR FK PACKAGE 
(TOP VIEW) 


91c.:J 
~ ~g 


10 
4 


20 
5 


NC 
6 
20 
7 


3D 
8 


3 
2 
1 2019 


18 


17 


16 


15 


14 


9 10111213 


dO 
u 
::at: 0 
Mr5Zej"lt 


NC - No internal connection 


TEXAS ~ 
INSTRUMENTS 


II 


II 


'HC371logic symbol 


G 
III 
Gl 


::I: 
ClK 
(II) 
lC2 


C') 
s:o 
enc 
m:s; 
C') 
m 
en 


TYPES SN54HC377. 
SN54HC379. SN74HC377, 
SN74HC379 
OCTAL AND QUAD 
D·TYPE FLlp·FLOPS WITH CLOCK ENABLE 


SN54HC379 ... J PACKAGE 
SN74HC379 ... J OR N OR 0 (= SO) PACKAGE 
(TOP VIEW) 


G 
1 UIS 
VCC 
10 
2 
15 
40 


10 
3 
14 
40 


1D 
4 
13 
4D 


2D 
5 
12 
3D 


20 
S 
11 
30 


20 
7 
10 
30 


GND 
8 
9 
ClK 


SN54HC379 ... 
FH OR FK PACKAGE 


(TOP VIEW) 


91~~~~ 


10 
4 


lD 
5 
NC 
S 


2D 
7 
20 
8 


lD 
(3) 
12) 
10 


2D 
(4) 
15) 
20 


3D 
17) 
(S) 
30 


4D 
(8) 
191 40 


5D 
113) 
(121 
50 


SD 
114) 
(151 
SO 


70 
1171 
(1SI 
70 


80 
(181 
(191 
80 


FUNCTION TABLE 


(EACH FLiP-FlOPI 


10 131 
Cl 


(21 10 
10 


Cl 


(5) 20 
20 
14) 
10 


Cl 
30 171 
10 
(SI 30 


Cl 
40 
(81 
10 
(9) 40 


Cl 
50 (13) 
10 
(12) 50 


SO (14) 
Cl 
10 
(151 60 


Cl 
70 
(17) 
10 
(16) 70 


Cl 
80 
(18) 
10 
(19) 
80 


INPUTS 
OUTPUT 


G 
CLOCK 
OATA 
a 


H 
x 
X 
00 
l 
1 
H 
H 


l 
1 
l 
L 


X 
l 
X 
00 


TEXAS -1!1 
INSTRUMENTS 


TYPES SN54HC378, 
SN54HC379, 
SN74HC378, 
SN74HC379 


HEX AND QUAD 
D·TYPE FLlp·FLOPS WITH CLOCK ENABLE 


'HC378 logic diagram (positive logic) 


G(ll 


'HC378 logic symbol 


G 
(1) 


CLK 
(91 


(21 
10 


(51 
20 
(7) 
30 


(10) 4Q 


(12) 50 


1151 60 
Cl 
10 (31 
10 
(2110 


Cl 
20 (41 
10 
(5) 20 


Cl 
3D 161 
10 
(7) 30 II 


Cl 
40111) 
10 
(10140 


Cl 
en 


50 1131 
(12150 
W 


10 
(J 


Cl 
:> 


60 (141 
10 
(15160 
WC 
en 
'HC379 logic diagram (positive logic) 
0 
~(JJ: 


INPUTS 
OUTPUT 


G 
CLOCK 
DATA 
0 


H 
X 
X 
00 
L 
t 
H 
H 


L 
t 
L 
L 


X 
L 
X 
00 


Cl 
12110 
10 (41 
10 
13110 


20 (51 
Cl 
(7120 


10 
(6120 


Cl 
110130 


3D (121 
10 
(11130 


(131 
Cl 
115140 


40 
10 
(14) 40 


INPUTS 
OUTPUTS 


G 
CLOCK 
DATA 
0 
0 


H 
X 
X 
00 
00 


L 
t 
H 
H 
L 


L 
t 
L 
L 
H 


X 
L 
X 
00 
00 


TEXAS ." 
INSTRUMENTS 


TYPES 
SN54HC377, 
SN54HC378, 
SN54HC379 


SN74HC377, 
SN74HC378, 
SN74HC379 


OCTAL. HEX, AND 
QUAD 
D·TYPE FLlp·FLOPS WITH 
CLOCK 
ENABLE 


maximum ratings, recommended operating conditions, and electrical characteristics 


'HC377, 
'HC378: 
See Table IV, page 2-6. 


'HC379: 
See Table II, page 2-4. 


TA - 
25°C 
SN54HC' 
SN74HC' 
UNIT 
VCC 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
0 
5 
0 
3 
0 
4 


fctock 
Clock frequency 
4.5 V 
0 
25 
0 
16 
0 
20 
MHz 


6V 
0 
29 
0 
19 
0 
23 


2V 
100 
150 
125 


Iw 
Pulse duration, 
eLK high or low 
4.5 V 
20 
30 
25 
ns 


6V 
17 
25 
21 


2V 
100 
150 
125 


D 
4.5 V 
20 
30 
25 
ns 


'su 


Set up time 
6V 
17 
25 
21 


before elK t 
G high 
or 
2V 
100 
150 
125 


4.5 V 
20 
30 
25 
ns 
low 
6V 
17 
25 
21 


2V 
0 
0 
0 


Ih 
Hold time after eLK t 
4.5 V 
0 
0 
0 
ns 


6V 
0 
0 
0 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted). CL = 50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC" 
SN74HC' 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT! 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
5 
11 
3 
4 


fmax 
4.5 V 
25 
54 
16 
20 
MHz 


6V 
29 
64 
19 
23 


2V 
56 
160 
240 
200 


Ipd 
eLK 
Any 
4.5 V 
15 
32 
48 
40 
ns 


6V 
12 
27 
41 
34 


2V 
38 
75 
110 
95 


tl 
Any 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS .• 
INSTRUMENTS 


HIGH-SPEED 
CMOS LOGIC 
TYPES SN54HC386. 
SN74HC386 
QUADRUPLE 2·INPUT EXCLUSIVE-OR GATES 


• 
PackageOptions Include Small Outline (SO)and Ceramic 
Chip Carriers in Addition to Plastic 
and Ceramic DIPs 


• 
DependableTexasInstruments Quality and Reliability 


description 


These 
devices 
contain 
four 
independent 
2-input 
Exclusive- 


OR 
gates. 
They 
perform 
the 
Boolean 
functions 


Y = A (j) B = AB + AS in positive 
logic. 


A common 
application 
is as a true/complement 
element. 
If one 


of the inputs 
is low, 
the other 
input 
will 
be reproduced 
in true 


form 
at the 
output. 
If one of the 
inputs 
is high, 
the 
signal 
on 


the 
other 
input 
will 
be reproduced 
inverted 
at the 
output. 


The 
SN54HC386 
is characterized 
for 
operation 
over 
the 
full 


military 
temperature 
range 
of 
- 55·C 
to 
125 ·C. 
The 


SN74HC386 
is characterized 
for 
operation 
from 
-40·C 
to 


85·C. 


lA 
(1) 
-, 
(]) 
1Y 
18 (2) 


2A (6) 


(41 2Y 
Z8 
{el 
(81 


110) 
3Y 
3A 
{O) 
38 


4A 
112) 


1111 
4Y 


48 
1131 


INPUTS 
OUTPUT 


A 
B 
Y 


L 
L 
L 


L 
H 
H 


H 
L 
H 


H 
H 
L 


SN54HC386 
... J PACKAGE 
SN74HC386 
... J OR N OR D (= SO) PACKAGE 


(TOP VIEW) 


1A 
1 U14 
VCC 


18 
2 
13 
48 


1Y 
3 
12 
4A 


2Y 
4 
11 
4Y 


2A 
5 
10 
3Y 


28 
6 
9 
38 


GND 
7 
8 
3A 


SN54HC386 
... 
FH OR FK PACKAGE 


(TOP VIEW) 


maximum ratings. recommended operating conditions. 
and electrical characteristics 


See 
Table 
I, page 
2-4. 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted!. CL - 
50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC386 
SN74HC386 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
40 
tOO 
t50 
t25 


tpd 
A or B 
Y 
4.5 V 
12 
20 
30 
25 
ns 


6V 
10 
17 
25 
21 


2V 
28 
75 
110 
95 


tt 
Y 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS 
INSTRUMENlS 


II 


• 


HIGH-SPEED 
CMOS LOGIC 
TYPES SN54HC390. 
SN54HC393. 
SN74HC390. 
SN74HC393 


DUAL 4-BIT DECADE AND BINARY COUNTERS 


5N54HC390 
... 
J PACKAGE 
5N74HC390 
... 
J OR N OR D (= SO) PACKAGE 
(TOP VIEW) 


1 U16 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 


8 
9 


5N54HC390 
... 
FH OR FK PACKAGE 


(TOP VIEW) 
a:: 
..: 
..: 


...J 
~ 
u::.£ 
uuu 
UU 
•....Z > 
N 


• 
'HC390 ... 
Individual 
Clock for A and B 


Flip-Flops 
Provide 
Dual +2 and +5 


Counters 


• 
'HC393 ... 
Dual 4-Bit Binary Counter 
with 


Individual 
Clocks 


• 
All Have Direct Clear for Each 4-Bit Counter 


• 
Dual 4-Bit Versions 
Can Significantly 


Improve 
System 
Densities 
by Reducing 


Counter 
Package Count by 50% 


• 
Package Options 
Include 
Small Outline 
(SO) and 


Ceramic 
Chip Carriers 
in Addition 
to Plastic 


and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 


and Reliability 


description 


Each of these monolithic 
circuits 
contains eight 


flip-flops 
and additional gating to implement two 


individual 
four-bit 
counters 
in a single package. 
The 'HC390 
incorporates dual divide-by-two 
and 
divide-by-five 
counters, 
which 
can be used to 
implement 
cycle 
lengths 
equal to 
any whole 


and/or cumulative 
multiples 
of 2 and/or 5 up to 
divide-by-100. 
When connected 
as a biquinary 


counter, 
the separate divide-by-two 
circuit 
can 


be used to provide 
symmetry 
(a square wavel 


at the final output stage. The 'HC393 
comprises 


two 
independent 
four-bit 
binary counters 
each 


having 
a clear and a clock 
input. 
N-bit binary 


counters can be implemented 
with each package 


providing 
the capability 
of divide-by-256. 
The 


'HC390 
and 'HC393 
have parallel outputs 
from 


each counter 
stage so that any submultiple 
of 


the input count frequency is available for system- 
timing 
signals. 


The 
SN54HC390 
and 
SN54HC393 
are 


characterized 
for operation 
over the full military 


temperature 
range of 
- 55 ac to 
125 ac. The 


SN74HC390 
and SN74HC393 
are characterized 


for operation 
from 
- 40 ac to 85 ac. 


lOA 


lCKB 


NC 


lOB 
10c 


lCKA 
lCLR 
lOA 
lCKB 
lOB 
10C 
lOD 
GND 


VCC 
2CKA 
2CLR 


20A 
2CKB 


20B 
20c 
20D 


2CLR 
20A 
NC 
2CKB 
20B 


5N54HC393 
... 
J PACKAGE 
5N74HC393 
... 
J OR N OR D (= SO) PACKAGE 


(TOP 
VIEW) 


lCLK 
1 
14 
VCC 
1CLR 
2 
13 
2CLK 


lOA 
3 
12 
2CLR 


lOB 
4 
11 
20A 


1Oc 
5 
10 
20B 
lOD 
6 
9 
2Oc 
GND 
7 
8 
20D 


5N54HC393 
... 
FH OR FK PACKAGE 


(TOP 
VIEW) 
ddu 
~d 
2 > N 


lOA 
4 


NC 
5 
lOB 
6 


NC 
7 
10c 
8 


3 
2 
1 2019 


1B 


17 


16 


15 


14 
9 1011 1213 


2CLR 
NC 
20A 


NC 
20B 


COUOU 
02200 
•... '" 
N 
N 
NC - No internal connection 


TEXAS -1!1 
INSTRUMENTS 


II 


TYPES SN54HC390, SN74HC390 
DUAL 4·BITDECADE COUNTERS 


CLR 
R 


CKA 
T 


131 
lOA 


(5) 
laB 
R 


161 
lac 
CKB 
(7) 
T 
laD 


°c 


113) 
20A 


DIV5 
{O 
(111 
20B 
{10} 
CT 
20c 
°0 
19) 


2 
2QD 
:::t: 
(") 
s:o 
en 
C 
Pin numbers shown are for J and N packages. 
m< 
FUNCTION 
TABLES 


(")m 
BCD COUNT 
SEOUENCE 


en 
(EACH COUNTER) 


IS•• Not. A) 


OUTPUT 
COUNT 
QO 
QC 
QS 
QA 
0 
L 
L 
L 
L 


1 
L 
L 
L 
H 


2 
L 
L 
H 
L 


3 
L 
L 
H 
H 
4 
L 
H 
L 
L 


5 
L 
H 
L 
H 


6 
L 
H 
H 
L 


7 
L 
H 
H 
H 


B 
H 
L 
L 
L 


9 
H 
L 
L 
H 


BIQUINARY 
15-2) 


lEACH 
COUNTER) 


ISee Note B) 


COUNT 
OUTPUT 


QA 
QO 
QC 
QS 
0 
L 
L 
L 
L 


1 
L 
L 
L 
H 


2 
L 
L 
H 
L 
3 
L 
L 
H 
H 


4 
L 
H 
L 
L 


5 
H 
L 
L 
L 


6 
H 
L 
L 
H 


7 
H 
L 
H 
L 


B 
H 
L 
H 
H 


9 
H 
H 
L 
L 


maximum ratings. recommended operating conditions. and electrical characteristics 


See Table IV. page 2-10. 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54HC393. SN74HC393 


DUAL 4·BITBINARY COUNTERS 


logic symbol 


CTRDIV16 
131 


lCLR 
121 
CT:O ,{ 


lOA 


14) 


lOB 
151 
lac 
lA 
161 
laD 


111) 
2aA 


2CLR 
(10) 
2aB 
191 


2aC 


2A 
18) 


2aD 


FUNCTION TABLE 


COUNT SEQUENCE 


(EACH COUNTER) 


COUNT 
OUTPUT 


QD 
Qc 
QB 
QA 
0 
L 
L 
L 
L 


1 
L 
L 
L 
H 


2 
L 
L 
H 
L 


3 
L 
L 
H 
H 


4 
L 
H 
L 
L 


5 
L 
H 
L 
H 


6 
L 
H 
H 
L 


7 
L 
H 
H 
H 


B 
H 
L 
L 
L 


9 
H 
L 
L 
H 


10 
H 
L 
H 
L 


11 
H 
L 
H 
H 


12 
H 
H 
L 
L 


13 
H 
H 
L 
H 


14 
H 
H 
H 
L 


15 
H 
H 
H 
H 


maximum ratings, recommended operating conditions, and electrical characteristics 


See Table IV, page 2-10. 


TEXAS • 
INSTRUMENTS 


II 


• 


TYPES SN54HC390, SN74HC390 
DUAL 4·BITBINARY COUNTERS 


VCC 
TA - 
25°C 
SN54HC390 
SN74HC390 


MIN 
MAX 
UNIT 
MIN 
MAX 
MIN 
MAX 


2V 
0 
6 
0 
4.2 
0 
5 


CKA 
4.5 V 
0 
31 
0 
21 
0 
25 


Clock frequency 
6V 
0 
36 
0 
25 
0 
28 
fclock 
MHz 
2V 
0 
6 
0 
4.2 
0 
5 
CKB 
4.5 V 
0 
31 
0 
21 
0 
25 
6V 
0 
36 
0 
25 
0 
28 
2V 
80 
120 
100 
CKA high 


4.5 V 
16 
24 
20 
or low 
6V 
14 
20 
18 


2V 
80 
120 
100 


tw 
Pulse duration 
CKB high 
4.5 V 
16 
24 
20 
or low 
ns 
6V 
14 
20 
18 


2V 
80 
120 
100 


ClR 
h;gh 
4.5 V 
16 
24 
20 
6V 
14 
20 
18 
2V 
25 
25 
25 


'su 
Setup time, CLR inactive 
4.5 V 
5 
5 
5 
ns 


6V 
5 
5 
5 


TEXAS l!} 
INSTRUMENlS 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted!. CL = 50 pF (see Note 1) 


FROM 
TO 
TA - 
25°C 
SN54HC390 
SN74HC390 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUTI 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
6 
10 
4.2 
5 


CKA 
°A 
4.5 V 
31 
50 
21 
25 


6V 
36 
60 
25 
28 
fmax 
MHz 


2V 
6 
10 
4.2 
5 


CK6 
°6 
4.5 V 
31 
50 
21 
25 


6V 
36 
60 
25 
26 


2V 
50 
120 
180 
150 


Ipd 
CKA 
°A 
4.5 V 
16 
24 
35 
30 
ns 


6V 
13 
20 
31 
26 


2V 
100 
290 
430 
365 


Ipd 
CKA 
°c 
4.5 V 
35 
56 
67 
72 
ns 


6V 
30 
50 
74 
62 


2V 
58 
130 
195 
165 


Ipd 
CK6 
°6 
4.5 V 
18 
26 
39 
33 
ns 


6V 
15 
22 
33 
28 


2V 
83 
185 
280 
230 


Ipd 
CK6 
°c 
4.5 V 
26 
37 
55 
46 
ns 


6V 
21 
32 
46 
40 


2V 
60 
130 
195 
160 


Ipd 
CK6 
°D 
4.5 V 
18 
26 
39 
33 
ns 


6V 
14 
22 
33 
28 


2V 
45 
165 
250 
205 


'pHL 
CLR 
Any 
4.5 V 
17 
33 
49 
41 
ns 


6V 
14 
28 
42 
35 


2V 
26 
75 
110 
95 


" 
Any 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS '1!1 
INSTRUMENTS 


• 


TYPES SN54HC393. 
SN74HC393 


DUAL 4-BIT BINARY COUNTERS 


TA = 25°C 
SN54HC393 
SN74HC393 


VCC 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
0 
6 
0 
4.2 
0 
5 


fclock 
Clock frequency 
CLK 
4.5 V 
0 
31 
0 
21 
0 
25 
MHz 


6V 
0 
36 
0 
25 
0 
28 


2V 
80 
120 
100 


CLK high 
4.5 V 
16 
24 
20 
or low 
6V 
14 
20 
18 
Iw 
Pulse duration 
ns 


2V 
80 
120 
100 


CLR high 
4.5 V 
16 
24 
20 


6V 
14 
20 
18 


2V 
25 
25 
25 


Isu 
Setup 
time. 
CLR inactive 
4.5 V 
5 
5 
5 
ns 


6V 
5 
5 
5 


•• 
switching characteristics over recommended operating free-air temperature range (unless otherwise 


•• 
noted). CL = 50 pF (see Note 1) 
. 


FROM 
TO 
TA = 25°C 
SN54HC393 
SN74HC393 


PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX - 
2V 
6 
10 
4.2 
5 


fmax 
CLK 
QA 
4.5 V 
31 
50 
21 
25 
MHz 


6V 
36 
60 
25 
28 


2V 
50 
120 
180 
150 


Ipd 
CLK 
QA 
4.5 V 
15 
24 
36 
30 
ns 


6V 
13 
20 
31 
26 


2V 
100 
290 
430 
360 


Ipd 
CLK 
QD 
4.5 V 
32 
58 
87 
72 
ns 


6V 
24 
50 
74 
62 


2V 
45 
165 
250 
205 


IpHL 
CLR 
Any 
4.5 V 
17 
33 
49 
41 
ns 


6V 
14 
28 
42 
35 


2V 
28 
75 
110 
95 


II 
Any 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS -1!1 
INSTRUMENTS 


HIGH-SPEED 
CMOS LOGIC 


• 
Individual 
Clock, Direct Clear, and Set-to-9 
Inputs for Each Decade Counter 


• 
Dual Counters 
Can Significantly 
Improve 
System 
Densities 
as Package Count Can be 
Reduced 
by 50% 


• 
Package Options 
Include 
Small Outline (SO) and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


Each of these monolithic 
circuits 
contains 
eight 
master-slave 
flip-flops 
and additional 
gating to 
implement 
two individual 4-bit decade counters 
in a single package. 
Each decade counter 
has 
individual 
clock, clear, and set-to-9 
inputs. BCD 
count 
sequences 
of any length 
up to divide- 
by-100 
may 
be 
implemented 
with 
a single 
'HC490. 
The counters have parallel outputs from 
each counter 
stage so that submultiples 
of the 
input count frequency 
are available for system 
timing 
signals. 


The SN54HC490 
is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 
- 55°C 
to 
125°C. 
The 
SN74HC490 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


CLEAR/SET-TO·9 


FUNCTION 
TABLE 


(EACH 
COUNTER) 


INPUTS 
OUTPUTS 


CLEAR 
SET -TO-9 
QA 
QB 
Qc 
QD 
H 
L 
L 
L 
L 
L 


L 
H 
H 
L 
L 
H 


L 
L 
COUNT 


TYPES SN54HC490. 
SN74HC490 
DUAL 4-81T DECADE COUNTERS 


SN54HC490 
... 
J PACKAGE 
SN74HC490 
... 
J OR N OR 0(= 
SO) PACKAGE 
(TOP VIEW) 


1 U16 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 
8 
9 


lCLK 


ICLR 


lOA 
lSET9 


lOB 


10C 
1°0 
GND 


VCC 
2CLK 


2CLR 
20A 


2SET9 


2QB 


2QC 


2QD 


SN54HC490 
... 
FH OR FK PACKAGE 


('fOP 
VIEW) 


5 ~ 
u ~ 
uuu 
uu 
•...Z > N 


3 
2 
1 2019 


lOA 
4 
18 


lSET9 
5 
17 


NC 
6 
16 


lOB 
7 
15 


lQC 
8 
14 


9 
1011 
1213 


2CLR 


20A 


NC 


2SET9 


2QB 


BCD 
COUNT 
SEQUENCE 


lEACH 
COUNTER) 


COUNT 
OUTPUT 


QD 
QC 
QB 
QA 


0 
L 
L 
L 
L 
I 
L 
L 
L 
H 


2 
L 
L 
H 
L 


3 
L 
L 
H 
H 


4 
L 
H 
L 
L 
5 
L 
H 
L 
H 


6 
L 
H 
H 
L 


7 
L 
H 
H 
H 


8 
H 
L 
L 
L 


9 
H 
L 
L 
H 


TEXAS '1!1 
INSTRUMENTS 


II 


TYPES SN54HC490. SN74HC490 
DUAL 4·BITDECADE COUNTERS 


1CLR (2) 


1SET9 (41 


1CLK (11 


CTROIV10 


CT~O 
CT{03 
CT=9 


+ 


(3) 10A 


15110B 
16110C 


171100 


1131- 


20A 
(11) 
20B 


(10) 20C 


(9) 200 


•• 
Pin numbers shown are for J and N packages . 


•• 
logic diagram. each counter (positive logic) 


::I: 
ClR 
(")s: 
SET9 
0 
en 
ClK 
0 
m< 
(") 
m 
en 


TEXAS -1!1 
INSTRUMENTS 


TYPES 
SN54HC490. 
SN74HC490 


DUAL 4-81T DECADE 
COUNTERS 


maximum ratings, recommended operating conditions, 
and electrical characteristics 


See Table IV, page 2-10. 


TA = 25°C 
SN54HC490 
SN74HC490 
VCC 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
0 
6 
0 
4.2 
0 
5 


fclock 
Clock frequency 
4.5 V 
0 
31 
0 
21 
0 
25 
MHz 


6V 
0 
36 
0 
25 
0 
28 


2 V 
80 
120 
100 


Iw 
Pulse duration, 
any input 
4.5 V 
16 
24 
20 
ns 


6V 
14 
20 
18 


2V 
25 
25 
25 


Isu 
Setup 
time. 
CLR or 5et-to-9 
inactive 
4.5 V 
5 
5 
5 
ns 


6V 
5 
5 
5 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC490 
SN74HC490 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2 V 
6 
4.2 
5 


fmax 
4.5 V 
31 
21 
25 
MHz 


6V 
36 
25 
28 


2V 
50 
125 
190 
155 


ClK 
°A 
4.5 V 
15 
25 
38 
31 


6V 
12 
21 
32 
26 


2V 
80 
185 
280 
230 


Ipd 
ClK 
°8.°0 
4.5 V 
23 
37 
56 
46 
ns 


6V 
18 
31 
48 
39 


2V 
100 
235 
355 
295 


ClK 
°c 
4.5 V 
30 
47 
71 
59 


6V 
23 
40 
60 
50 


2V 
60 
185 
280 
230 


IplH 
5et-to-9 
0A. 
00 
4.5 V 
19 
37 
56 
46 
ns 


6V 
16 
31 
48 
39 


2V 
54 
140 
210 
175 


5et-to-9 
08. 
0c 
4.5 V 
18 
28 
42 
35 


6V 
16 
24 
36 
30 


IpHl 
2V 
50 
130 
195 
165 
ns 


Clear 
Any 
4.5 V 
17 
26 
39 
33 


6V 
15 
22 
33 
28 


2V 
28 
75 
110 
95 


II 
Any 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS 
"-!} 
INSTRUMENTS 


II 


II 


HIGH-SPEED 
CMOS LOGIC 


• 
High-Current 
3-State Outputs Drive Bus- 
Lines Directly or up to 15 LSTTL Loads 


• 
Bus-Structured 
Pinout 


• 
Package Options Include Small Outline (SO) and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality 
and Reliability 


description 


These 8-bit latches feature three-state outputs 
designed 
specifically 
for 
driving 
highly 
capacitive 
or relatively 
low-impedance 
loads. 
They are particularly 
suitable for implementing 
buffer 
registers, 
1/0 
ports, 
bidirectional 
bus 
drivers, and working 
registers. 


The 
eight 
latches 
are 
transparent 
D-type 


latches. 
While 
the 
enable IC) is high the Q 
outputs will follow the complements of data (D) 
inputs. 
When 
the 
enable 
is taken 
low 
the 
outputs 
will be latched at the inverses of the 
levels that were set up at the D inputs. 


An output-control 
input can be used to place 
the eight outputs 
in either a normal logic state 


(high or low logic levels) or a high-impedance 
state. In the high-impedance 
state the outputs 
neither load nor drive the bus lines significantly. 
The high-impedance 
state and increased high- 
logic level provide the capability 
to drive the 
bus lines in a bus-organized 
system 
without 
need for interface or pull-up components. 


The output 
control 
IOC) does not affect 
the 


internal operation of the latches. Old data can 
be retained or new data can be entered while 
the outputs 
are in the high-impedance state. 


The SN54HC563 
is characterized for operation 
over 
the 
full 
military 
temperature 
range 
of 
- 55°C 
to 
125°C. 
The 
SN74HC563 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


TYPES SN54HC563. 
SN74HC563 
OCTAL D·TYPE TRANSPARENT LATCHES 
WITH 3-STATE OUTPUTS 
02684, 
DECEMBER 
1982-REVISEO 
MARCH 
1984 


SN54HC563 
... 
J PACKAGE 
SN74HC563 
... 
J OR N OR 0(= 
SO) PACKAGE 


(TOP VIEW) 


1V20 


2 
19 
3 
18 


4 
17 


OC 
10 
20 
30 
40 
50 
60 
70 
SO 
GNO 


SN54HC563 
... 
FH OR FK PACKAGE 


(TOP VIEW) 
° 0IU 
1310 
N~O>- 


3 
2 
1 2019 
"- 
4 
18 
S 
17 


6 
16 
7 
1S 


8 
14 


"- 


9 
10111213 
/ 


INPUTS 
OUTPUT 
ENABLE 
a 
oc 
c 
0 


L 
H 
H 
l 


L 
H 
L 
H 


L 
L 
X 
°0 
H 
X 
X 
Z 


TEXAS -l/} 
INSTRUMENTS 


II 


II 


TYPES SN54HC563. 
SN74HC563 
OCTAL O·TYPE TRANSPARENT 
LATCHES 
WITH 3·STATE OUTPUTS 


OC (1) 


C 
(111 


10 
(2) 


20 
(3) 


3D 
(4) 
40 
(5) 
50 
(6) 


60 m 
-70 
(8) 


80 
(9) 


TEXAS '1!1 
INSTRUMENlS 


TYPES SN54HC563. 
SN74HC563 


OCTAL O·TYPE TRANSPARENT 
LATCHES 


WITH 3·STATE OUTPUTS 


maximum ratings. recommended operating conditions. and electrical characteristics 


See Table 
III. page 
2-8. 


timing 
requirements 
over recommended 
operating 
free-air temperature 
range (unless otherwise 
noted) 


VCC 
TA - 2S'C 
SNS4HCS63 
SN74HCS63 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
2Y 
80 
120 
100 


Iw 
Pulse duration, 
enable C high 
4.SY 
16 
24 
20 
ns 


6Y 
14 
20 
17 
2Y 
50 
75 
63 


'su 
Setup 
time. 
data 
before 
4.5Y 
10 
15 
13 
enable C! 


ns 


6Y 
9 
13 
11 


2Y 
5 
5 
5 


th 
Hold time. 
data 
after 
enable 
C ! 
4.5Y 
5 
5 
5 
ns 


6Y 
5 
5 
5 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted). CL = 50 pF (see Note 1) 


FROM 
TO 
YCC 
TA' 2S'C 
SN54HC563 
SN74HC563 
PARAMETER 
UNIT 
(INPUT) (OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2Y 
77 
175 
265 
220 


Ipd 
D 
Q 
4.5Y 
26 
35 
53 
44 
ns 


6Y 
23 
30 
45 
38 
2Y 
90 
175 
265 
220 


tpd 
C 
Any 
4.5Y 
27 
35 
53 
44 
ns 


6Y 
23 
30 
45 
38 
2Y 
70 
150 
225 
190 
len 
DC 
Any 
4.5Y 
24 
30 
45 
38 
ns 


6Y 
21 
26 
38 
32 


2Y 
47 
150 
225 
190 


tdis 
DC 
Any 
4.5Y 
23 
30 
45 
38 
ns 


6Y 
21 
26 
38 
32 
2Y 
28 
60 
90 
75 


" 
Any 
4.5Y 
8 
12 
18 
15 
ns 


6Y 
6 
10 
15 
13 


TEXAS .• 
INSTRUMENTS 


II 


II 
NOTE 1: For load circuits and voltaga wavaforms, 
sea paga 1-14. 


o latch signal conventions 
::E: 
(') 
s:o 
rn 
c 
m 
=5 
(') 
mrn 


TYPES SN54HC563. 
SN74HC563 
OCTAL O·TYPE TRANSPARENT LATCHES 
WITH 3·STATE OUTPUTS 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 


noted), CL = 150 pF (see Note 1) 


FROM 
TO 
vcc 
TA·25·C 
SN54HC563 
SN74HC563 


PARAMETER 
UNIT 


(lNPUTI 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2Y 
95 
200 
300 
250 


tpd 
0 
Q 
4.5 Y 
33 
40 
60 
50 
ns 


6Y 
29 
34 
51 
43 


2Y 
103 
225 
335 
285 


tpd 
C 
Any 
4.5 Y 
33 
45 
67 
57 
ns 
• 
6Y 
29 
38 
57 
48 


2Y 
85 
200 
300 
250 


ten 
OC 
Any 
4.5 Y 
29 
40 
60 
50 
ns 


6Y 
26 
34 
51 
43 


2Y 
60 
210 
315 
265 


tt 
Any 
4.5 Y 
17 
42 
63 
53 
ns 


6Y 
14 
36 
53 
45 


It is TI practice to name the outputs 
and other inputs of a Ootype latch and to draw its logic symbol based 
on the assumption 
of true data (0) inputs. Then outputs 
that produce data in phase with the data inputs 


are called Q and those producing 
complementary 
data are called IT. An input that causes a Q output to go 


high or aa output to go low is called Preset; an input that causes a IT output to go high or a Q output to go 
low is called Clear. Bars are used over these pin names (pRE and CLR) if they are active-low. 


In some applications 
it may be advantageous 
to redesignate 
the data input D. In that case all the other 


inputs and outputs 
should be renamed as shown 
below. 
Also shown 
are corresponding 
changes in the 


graphical 
symbol. 
Arbitrary 
pin numbers are shown 
in parentheses. 


Notice that Q and a exchange names, which causes Preset and Clear to do likewise. 
Also notice that the 


polarity 
indicators 
( c::::",.) on PRE and CLR remain since these inputs 
are still active-low, 
but that the 


presence or absence of the polarity 
indicator 
changes at D, Q, and O. Of course pin 5 (a) is still in phase 


with the data input D, but now both are considered 
active-low. 


TEXAS '1!1 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HCT563. 
SN74HCT563 
OCTAL D·TYPE TRANSPARENT 
LATCHES WITH 3·STATE OUTPUTS 


• 
Inputs are TTL-Voltage 
Compatible 


• 
High-Current 
3-State Outputs 
Drive Bus- 
Lines Directly or up to 15 LSTTL-Loads 


• 
Bus-Structured 
Pinout 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality 
and Reliability 


description 


These B-bit latches feature three-state 
outputs 
designed specifically for driving highly capacitive 
or relatively 
low-impedance 
loads. 
They 
are 
particularly 
suitable 
for 
implementing 
buffer 
registers, I/O ports, bidirectional bus drivers, and 
working 
registers. 


The eight latches are transparent D-type latches. 
While the enable (C) is high the 0. outputs 
will 
follow 
the complements 
of the data (D) inputs. 
When the enable is taken low the outputs 
will 
be latched at the inverses of the levels that were 
set up at the 0 inputs. 


An output-control 
input can be used to place the 
eight outputs in either a normal logic state Ihigh 
or low logic levels) or a high-impedance 
state. 
In the high-impedance 
state the outputs neither 
load nor drive the bus lines significantly. 
The 
high-impedance 
state and increased high-logic 
level provide the capability to drive the bus lines 
in a bus-organized 
system 
without 
need for 
interface 
or pull-up components. 


The output 
control 
(DC) does not affect 
the 
internal operation 
of the latches. 
Old data can 
be retained or new data can be entered while the 
outputs 
are in the high-impedance 
state. 


The SN54HCT563 
is characterized for operation 
over 
the 
full 
military 
temperature 
range 
of 
- 55°C 
to 
125°C. 
The 
SN74HCT563 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
B5°C. 


SN54HCT563 
... 
J PACKAGE 
SN74HCT563 
... 
J OR N OR 0 (= SO) PACKAGE 
(TOP VIEW) 


DC 


10 
20 
30 
40 
50 
60 
70 
80 
GNO 


1 U20 


2 
19 


3 
18 


4 
17 


5 
16 


6 
15 


7 
14 


8 
13 


9 
12 


10 
11 


SN54HCT563 
... 
FH OR FK PACKAGE 


(TOP VIEW) 
u 
~ ~Ig ~I~ 


INPUTS 
OUTPUT 
ENABLE 
Q 
oc 
c 
0 


L 
H 
H 
L 


L 
H 
L 
H 


L 
L 
X 
°0 


H 
X 
X 
Z 


TEXAS '1!1 
INSTRUMENTS 


II 


II 


TYPES SN54HCT563, 
SN74HCT563 


OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STAH 
OUTPUTS 


10 
121 


20 
131 


3D 
141 


40 
(5) 
50 
161 


60 
(7) 


70 
(81 


80 
191 


20 (3) 


70 
3D (4) 


80 


(5) 
40 


50 (6) 


17l 
60 


70181 


80 
191 


maximum ratings. recommended operating conditions. and electrical characteristics 


See Table VII. page 2-14. 


TA - 
25°C 
SN54HCT563 
SN74HCT563 
VCC 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
20 
30 
25 
'w 
Pulse duration, 
enable C high 
5.5 V 
17 
27 
23 
ns 


4.5 V 
10 
15 
13 
'su 
Setup time, data before enable C.j. 


5.5 V 
9 
14 
12 
ns 


4.5 V 
5 
5 
5 
'h 
Hold time, data after enable C J, 


5.5 V 
5 
5 
5 
ns 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54HCT563, 
SN74HCT563 


OCTAL OoTYPE TRANSPARENT LATCHES WITH 3-STAH 
OUTPUTS 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA - 
25°C 
SN54HCT563 
SN74HCT563 
PARAMETER 
Vcc 
UNIT 


(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


Q 
4.5 V 
28 
35 
53 
44 


Ipd 
0 
ns 


5.5 V 
24 
32 
48 
40 


4.5 V 
30 
35 
53 
44 


Ipd 
C 
Any 
ns 


5.5 V 
28 
32 
48 
40 


OC 


4.5 V 
29 
35 
53 
44 
len 
Any 
5.5 V 
25 
32 
48 
40 


ns 


OC 


4.5 V 
25 
35 
53 
44 


tdis 
Any 


5.5 V 
24 
32 
48 
40 
ns 


4.5 V 
10 
12 
18 
15 
II 
Any 


5.5 V 
9 
16 


ns 


11 
14 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 


noted), CL = 150 pF (see Note 1) 
. 


FROM 
TO 
TA - 
25°C 
SN54HCT563 
SN74HCT563 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


Q 
4.5 V 
36 
52 
79 
65 
Ipd 
0 
ns 
5.5 V 
32 
47 
71 
59 


4.5 V 
40 
52 
79 
65 
Ipd 
C 
Any 
ns 
5.5 V 
38 
47 
71 
59 


5C 
4.5 V 
35 
52 
79 
65 
len 
Any 


5.5 V 
29 
47 
71 
59 
ns 


4.5 V 
18 
42 
63 
53 
II 
Any 
5.5 V 
16 
38 
57 
48 
ns 


TEXAS ." 
INSTRUMENlS 


II 


II 


U latcn 
signal 
conventions 


It is TI practice to name the outputs and other inputs of a D-type latch and to draw its logic symbol based 
on the assumption 
of true data (D) inputs. Then outputs that produce data in phase with the data inputs 


are called 0 and those producing 
complementary 
data are called O. An input that causes a 0 output 
to 


go high or a 0 output to go low is called Preset; an input that causes a 0 output to go high or a 0 output 
to go low is called Clear. Bars are used over these pin names (PRE and CLR) if they are active-low. 


In some applications 
it may be advantageous 
to redesignate the data input 6. In that case all the other 


inputs and outputs 
should be renamed as shown 
below. 
Also shown 
are corresponding 
changes in the 


graphical 
symbol. 
Arbitrary 
pin numbers are shown 
in parentheses. 


Notice that 0 and 0 exchange names, which causes Preset and Clear to do likewise. 
Also notice that the 


polarity indicators (l::>.. 
) on PREand CLR remain since these inputs are still active-low, 
but that the presence 


or absence of the polarity 
indicator 
changes at 6, 0, and O. Of course pin 5 10) is still in phase with the 
data input 6, but now both are considered 
active-low. 


TEXAS • 


INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC564. 
SN74HC564 


OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3·STATE OUTPUTS 


• 
High-Current 
3-State Inverting 
Outputs Drive 
Bus-Lines 
Directly or up to 15 LSTIL 
Loads 


• 
Bus-Structured 
Pinout 


• 
Package Options 
Include Small Outline (SO) and 


Ceramic Chip Carriers in Addition 
to Plastic 


and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality 


and Reliability 


description 


These 8-bit registers feature three-state outputs 
designed specifically 
for bus driving. 
They are 
particularly 
suitable 
for 
implementing 
buffer 
registers, I/O ports, bidirectional bus drivers, and 
working 
registers. 


The eight-bit 
edge-triggered 
D-type 
flip-flops 


enter data on the low-to-high 
transition 
of the 


clock. 


An output 
control 
does not affect 
the internal 


operation 
of 
the 
flip-flops. 
Old data 
can be 
retained or new data can be entered while the 
outputs 
are in the high-impedance 
state. 


The SN54HC564 
is characterized 
for operation 


over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The 
SN74HC564 
is 


characterized 
for 
operation 
from 
- 40°C 
to 


85°C. 


INPUTS 
OUTPUT 


DC 
ClK 
0 
Q 


l 
I 
H 
L 


L 
I 
L 
H 


L 
L 
X 
00 
H 
X 
X 
Z 


SN54HC564 
... 
J PACKAGE 
SN74HC564 
... 
J OR N OR D(~ 
SO) PACKAGE 


(TOP VIEW) 


1 U20 


2 
19 
3 
18 
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17 


5 
16 


6 
15 
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14 
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13 


9 
12 


'0 
" 
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SN54HC564 
... 
FH OR FK PACKAGE 


(TOP VIEW) 
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20 
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III 


7D 
181 
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TYPES SN54HC564, 
SN74HC564 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 


logic diagram (positive logic) 


oc 
(1) 


CLK (11) 


Cl 


10 


Cl 


10 


Cl 


10 


Cl 


10 


Cl 


10 


Cl 


10 


Cl 


10 


Cl 


10 


maximum ratings, recommended operating conditions, and electrical characteristics 


See Table III, page 2-8. 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54HC564 
SN74HC564 


OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


TA 
~ 25°C 
SN54HC564 
SN74HC564 


VCC 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
0 
6 
0 
4.2 
0 
5 


fclock 
Clock frequency 
4.5 V 
0 
31 
0 
21 
0 
25 
MHz 


6V 
0 
36 
0 
25 
0 
29 


2V 
80 
120 
100 


Iw 
Pulse duration, 
elK 
high or low 
4.5 V 
16 
24 
20 
ns 


6V 
14 
20 
17 


2V 
100 
150 
125 


'su 
Setup time. data before elK t 
4.5 V 
20 
30 
25 
ns 


6V 
17 
26 
21 


2V 
5 
5 
5, 


th 
Hold time, data after elK t 
4.5 V 
5 
5 
5 
ns 


6V 
5 
5 
5 


switching characteristics over recommended operating free-air temperature range (unless otherwise II 
noted), CL = 50 pF (see Note 1) 


PARAMETER 


FROM 
TO 
TA 
~ 25°C 
SN54HC564 
SN74HC564 


VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
6 
11 
4.2 
5 


fmax 
4.5 V 
31 
36 
21 
25 
MHz 


6V 
36 
40 
25 
29 


2V 
54 
180 
270 
225 


tpd 
elK 
Any 
4.5 V 
18 
36 
54 
45 
ns 


6V 
15 
31 
46 
38 


2V 
45 
150 
225 
190 


ten 
DC 
Any 
4.5 V 
15 
30 
45 
38 
ns 


6V 
13 
26 
38 
32 


2V 
45 
150 
225 
190 


tdis 
DC 
Any 
4.5 V 
15 
30 
45 
38 
ns 


6V 
13 
26 
38 
32 


2V 
28 
60 
90 
75 


tt 
Any 
4.5 V 
8 
12 
18 
15 
ns 


6V 
6 
10 
15 
13 


TEXAS -1!1 
INSTRUMENTS 


TYPES SN54HC564 
SN74HC564 
OCTAL D-TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3-STATE OUTPUTS 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), CL = 150 pF (see Note 1) 


PARAMETER 
FROM 
TO 
TA = 25°C 
SN54HC564 
SN74HC564 


vCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
75 
230 
345 
290 


tpd 
ClK 
Any 
4.5 V 
24 
46 
69 
58 
ns 


6V 
21 
34 
58 
49 


2V 
57 
200 
300 
250 


ten 
OC 
Any 
4.5 V 
19 
40 
60 
50 
ns 


6'(1 
17 
34 
51 
43 


2V 
60 
210 
315 
265 


tt 
Any 
4.5 V 
17 
42 
63 
53 
ns 


6V 
14 
36 
53 
45 


3 


0 flip-flop signal conventions 


It is TI practice to name the outputs 
and other inputs of a D-type flip-flop 
and to draw its logic symbol 
based on the assumption 
of true data (D) inputs. Then outputs 
that produce data in phase with the data 


inputs are called Q and those producing complementary 
data are called O. An input that causes a Q output 
to go high or a 0 output 
to go low is called Preset; an input that causes a 0 output 
to go high or a Q 
output to go low is called Clear. Bars are used over these pin names (PREand CLR) if they are active-low. 


In some applications 
it may be advantageous 
to redesignate 
the data input D. In that case all the other 
inputs and outputs 
should be renamed as shown below. 
Also shown 
are corresponding 
changes in the 
graphical 
symbol. 
Arbitrary 
pin numbers are shown 
in parentheses. 


Notice that Q and Q exchange names, which causes Preset and Clear to do likewise. 
Also notice that the 
polarity indicators ( c:::,.. ) on PREand CLR remain since these inputs are still active-low, 
but that the presence 
or absence of the polarity 
indicator 
changes at D, Q, and O. Of course pin 5 (0) is still in phase with the 
data input D, but now both are considered 
active-low. 


TEXAS ~ 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HCT564, 
SN74HCT564 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STAH 
OUTPUTS 


• 
Inputs are TTL-Voltage 
Compatible 


• 
High-Current 
3-State Inverting 
Outputs 
Drive 
Bus-Lines 
Directly 
or up to 15 LSTTL Loads 


• 
Bus-Structured 
Pinout 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers 
in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


These 8-bit registers feature three-state 
outputs 
designed 
specifically 
for bus driving. 
They are 
particularly 
suitable 
for 
impillmenting 
buffer 
registers, I/O ports, bidirectional 
bus drivers, and 
working 
registers. 


The eight-bit 
edge-triggered 
D-type 
flip-flops 
enter data on the low-to-high 
transition 
of the 
clock. 


An output 
control 
does not affect 
the internal 
operation 
of 
the 
flip-flops. 
Old 
data 
can 
be 
retained or new data can be entered while the 
outputs 
are in the high-impedance 
state. 


The SN54HCT564 
is characterized for operation 
over 
the 
full 
military 
temperature 
range 
of 
- 55°C 
to 
125°C. 
The 
SN74HCT564 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


FUNCTION 
TABLl: 


(EACH FLlp·FLOP) 


INPUTS 
OUTPUT 


OC 
CLK 
0 
a 


L 
t 
H 
l 


L 
t 
L 
H 


L 
L 
X 
00 


H 
X 
X 
Z 


5N54HCT564 
... 
J PACKAGE 
5N74HCT564 
..• J OR N OR 0 (= SO) PACKAGE 
(TOP VIEW) 
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20 
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3D 
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(6) 
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TYPES SN54HCT564. 
SN74HCT564 


OCTAL D·TYPE EDGE-TRIGGERED FLlp·FLOPS WITH 3-STAH 
OUTPUTS 


logic diagram (positive logic) 


DC 
(1) 


ClK 
(11) 


Cl 


10 


maximum ratings, recommended operating conditions, 
and electrical characteristics 


See Table VII, page 2-14. 


TEXAS ." 
INSTRUMENTS 


TYPES SN54HCT564 
SN74HCT564 


OCTAL D·TYPE EDGE-TRIGGERED FLlp·FLOPS WITH 3-STATE OUTPUTS 


TA ~ 25°C 
SN54HCT564 
SN74HCT564 


VCC 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
0 
31 
21 
25 
fclock 
Clock frequency 
MHz 


5.5 V 
0 
36 
23 
28 


4.5 V 
16 
24 
20 
Iw 
Pulse duration, 
eLK high or low 
5.5 V 
14 
22 
18 
ns 


4.5 V 
20 
30 
25 


Isu 
Setup time. data before eLK t 


5.5 V 
17 
27 
23 
ns 


Hold time. data after elK t 
4.5 V 
5 
5 
5 


Ih 
5.5 V 
5 
5 
5 


ns 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted!. CL = 50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HCT564 
SN74HCT564 


PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT! 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
31 
36 
21 
25 


fmax 
MHz 


5.5 V 
36 
40 
23 
28 


4.5 V 
18 
36 
54 
45 
Ipd 
CLK 
Any 
5.5 V 
16 
32 
48 
41 
ns 


OC 
4.5 V 
14 
30 
45 
38 
len 
Any 
ns 


5.5 V 
10 
27 
41 
34 


OC 
4.5 V 
22 
30 
45 
38 
tdis 
Any 
5.5 V 
20 
27 
41 
34 
ns 


4.5 V 
10 
12 
18 
15 
II 
Any 
5.5 V 
9 
11 
16 
14 
ns 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), CL = 150 pF (see Note 1) 


FROM 
TO 
TA 
- 
25°C 
SN54HCT564 
SN74HCT564 


PARAMETER 
VCC 
UNIT 
(INPUT) 
IOUTPUTI 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
38 
38 
80 
66 
Ipd 
CLK 
Any 
ns 


5.5 V 
36 
47 
71 
60 


OC 
4.5 V 
30 
47 
71 
59 
ns 


len 
Any 
5.5 V 
27 
39 
59 
49 


4.5 V 
18 
42 
63 
53 
II 
Any 


5.5 V 
16 
38 
57 
48 
ns 


TEXAS '1!1 
INSTRUMENTS 


II 


TYPES SN54HCT564 
SN74HCT564 


OCTAL D-TYPE EDGE-TRIGGERED FLIp· FLOPS WITH 3·STATE OUTPUTS 


o flip-flop signal conventions 


It is TI practice 
to name the outputs 
and other 
inputs 
of a Ootype flip-flop 
and to draw 
its logic symbol 
based on the assumption 
of true data (0) inputs. 
Then outputs 
that produce 
data in phase with 
the data 
inputs are called Q and those producing 
complementary 
data are called O. An input that causes a Q output 
to go high or a 0 output 
to go low is called 
Preset; an input that 
causes a 0 output 
to go high or a Q 
output 
to go low is called Clear. Bars are used over these pin names (PRE and CLR) if they are active-low. 


In some applications 
it may be advantageous 
to redesignate 
the data input 5. In that case all the other 
inputs 
and outputs 
should 
be renamed 
as shown 
below. 
Also shown 
are corresponding 
changes 
in the 
graphical 
symbol. 
Arbitrary 
pin numbers 
are shown 
in parentheses. 


Notice that Q and 0 exchange 
names, which 
causes Preset and Clear to do likewise. 
Also notice that the 
polarity indicators 
( ~ 
) on PREand CLR remain since these inputs are still active-low, 
but that the presence 
or absence of the polarity 
indicator 
changes 
at D, Q, and Q. Of course pin 5 (0) is still in phase with 
the 
data input 5, but now 
both are considered 
active-low. 


TEXAS -111 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC573. 
SN74HC573 
OCTAL D-TYPE TRANSPARENT 
LATCHES WITH 3-STATE OUTPUTS 


• 
High-Current 
3-State Outputs Drive Bus- 
Lines Directly or up to 15 LSTTL Loads 


• 
Bus-Structured 
Pinout 


• 
Package Options Include Small Outline (SO) and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality 
and Reliability 


description 


These 8-bit latches feature three-state 
outputs 
designed specifically for driving highly capacitive 
or relatively 
low-impedance 
loads. 
They 
are 
particularly 
suitable 
for 
implementing 
buffer 
registers, 1/0 ports, bidirectional bus drivers, and 
working 
registers. 


The eight latches are transparent D-type latches. 
While the enable (C) is high the outputs 
(Q) will 
respond to the data (D) inputs. When the enable 
is taken low the outputs will be latched to retain 
the data that was set up. 


An output-control 
input can be used to place the 
eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance 
state. 
In the high-impedance 
state the outputs neither 
load nor drive the bus lines significantly. 
The 
high-impedance 
state 
and 
increased 
drive 
provide the capability to drive the bus lines in a 
bus-organized system without 
need for interface 
or pull-up components. 


The output 
control 
(OC) does not affect 
the 
internal operation 
of the latches. 
Old data can 
be retained or new data can be entered while the 
outputs 
are in the high impedance state. 


The SN54HC573 
is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 
- 55°C 
to 
125°C. 
The 
SN74HC573 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


INPUTS 
OUTPUT 
ENABLE 
0 
oc 
C 
0 


L 
H 
H 
H 


L 
H 
l 
l 
l 
l 
X 
00 


H 
X 
X 
Z 


SN54HC573 
... 
J PACKAGE 
SN74HC573 
... 
J OR N OR 0 (~ SO) PACKAGE 
(TOP VIEW) 


oc 
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Vcc 
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C 
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2 
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lB 
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16 
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14 
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13 
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12 


10 
11 


SN54HC573 
... 
FH OR FK PACKAGE 


(TOP VIEW) 
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TEXAS ." 
INSTRUMENTS 


II 


TYPES SN54HC573, 
SN74HC573 
OCTAL D·TYPE TRANSPARENT LATCHES WITH 3-STAH 
OUTPUTS 


C1 
B 


(4) 
30 
3D 
10 


~ 
C1 
(16) 
("') 
(5) 
40 
s: 
40 
10 
0 
en 
0 
C1 
(15) 
(6) 
50 
m 
50 
10 
< 
("') 
m 
C1 
en 
(7) 
60 
60 
10 


C1 
(8) 
70 
70 
10 


C1 
(12) 
(9) 
80 
80 
10 


maximum ratings, recommended operating conditions, 
and electrical characteristics 


See Table III, page 2-8. 


TEXAS "!1 
INSTRUMENTS 


TYPES SN54HC573. 
SN74HC573 


OCTAL O-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 


TA - 25°C 
SN54HC573 
SN74HC573 
VCC 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
80 
120 
100 


tw 
Pulse duration, 
C high 
4.5V 
16 
24 
20 
ns 


6V 
14 
20 
17 
2V 
50 
75 
63 


tsu 
Setup time. data before enable C'" 
4.5V 
10 
15 
13 
ns 


6V 
9 
13 
11 
2V 
5 
5 
5 


th 
Hold time. data after enable C'" 
4.5V 
5 
5 
5 
ns 


6V 
5 
5 
5 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA - 25°C 
SN54HC573 
SN74HC573 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
77 
175 
265 
220 


tpd 
D 
Q 
4.5V 
26 
35 
53 
44 
ns 


6V 
23 
30 
45 
38 


2V 
87 
175 
265 
220 


tpd 
C 
Any 
4.5V 
27 
35 
53 
44 
ns 


6V 
23 
30 
45 
38 
2V 
68 
150 
225 
190 


ten 
DC 
Any 
4.5V 
24 
30 
45 
38 
ns 


6V 
21 
26 
38 
32 


2V 
47 
150 
225 
190 


tdis 
DC 
Any 
4.5V 
23 
30 
45 
38 
ns 


6V 
21 
26 
38 
32 


2V 
28 
60 
90 
75 


tt 
Any 
4.5V 
8 
12 
18 
15 
ns 


6V 
6 
10 
15 
13 


TEXAS -1!1 
INSTRUMENTS 


II 


II 


NOTE 1: For load circuit and voltage waveforms, see page 1-14. 


o latch signal conventions 


::I: 
It is TI practice to name the outputs and other inputs of a Ootype latch and to draw its logic symbol based 
(") 
on the assumption 
of true data (0) inputs. Then outputs 
that produce data in phase with the data inputs 
:s: 
are called Q and those producing 
complementary 
data are called Q. An input that causes a Q output 
to 
o 
go high or a Q output to go low is called Preset; an input that causes a Q output to go high or a Q output 
en 
to go low is called Clear. Bars are used over these pin names (PRE and CLR) if they are active-low. 
o 
In some applications 
it may be advantageous 
to redesignate the data input O. In that case all the other 
m 
inputs and outputs 
should be renamed as shown 
below. 
Also shown 
are corresponding 
changes in the 
~ 
graphical 
symbol. 
Arbitrary 
pin numbers are shown 
in parentheses. 
(") 
men 


TYPES SN54HC573. 
SN74HC573 


OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted), CL = 150 pF (see Note 1) 


FROM 
TO 
TA - 
25°C 
SN54HC573 
SN74HC573 
PARAMETER 
vCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
95 
200 
300 
250 


Ipd 
0 
a 
4.5 v 
33 
40 
60 
50 
ns 


6V 
21 
34 
51 
43 


2V 
103 
225 
335 
285 


Ipd 
C 
Any 
4.5 V 
33 
45 
67 
57 
ns 


6V 
29 
38 
57 
48 


2V 
85 
200 
300 
250 


len 
ac 
Any 
4.5 V 
29 
40 
60 
50 
ns 


6V 
26 
34 
51 
43 


2V 
60 
210 
315 
265 


II 
Any 
4.5 V 
17 
42 
63 
53 
ns 


6V 
14 
36 
53 
45 


PRE 
(51 
(5) a 
Q 
c 


(61 
0 
(61 Q 
a 
PRE 
S 


Notice that Q and 0 exchange names, which causes Preset and Clear to do likewise. 
Also notice that the 
polarity indicators 
( t::.. ) on PREand CLR remain since these inputs are active-low. 
but that the presence 
or absence of the polarity 
indicator 
changes at 5, Q and O. Of course pin 5 (0) is still in phase with the 
data input 5, but now both are considered 
active-low. 


TEXAS .• 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HCT573. 
SN74HCT573 
OCTAL D·TYPE TRANSPARENT 
LATCHES WITH 3·STATE OUTPUTS 


• 
Inputs are TTL-Voltage 
Compatible 


• 
High-Current 
3-State Outputs 
Drive Bus- 
Lines Directly or up to 15 LSTTL Loads 


• 
Bus Structured 
Pinout 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers 
in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


These 8-bit latches feature three-state 
outputs 
designed specifically for driving highly capacitive 
or 
relatively 
low-impedance 
loads. 
They 
are 
particularly 
suitable 
for 
implementing 
buffer 


registers, I/O ports, bidirectional 
bus drivers, and 
working 
registers. 


The eight latches are transparent D-type latches. 
While the enable (C) is high the outputs 
(0) will 


respond to the data (D) inputs. When the enable 
is taken low the outputs will be latched to retain 
the data that 
was set up. 


An output-control 
input can be used to place the 
eight outputs 
in either a normal logic state (high 
or low logic levels) or a high-impedance 
state. 


In the high-impedance 
state the outputs 
neither 
load nor drive the bus lines significantly. 
The 
high-impedance 
state 
and 
increased 
drive 
provide the capability 
to drive the bus lines in a 
bus-organized system without 
need for interface 
or pull-up components. 


The output 
control 
(OC) does not 
affect 
the 
internal 
operation 
of the latches. 
Old data can 
be retained or new data can be entered while the 
outputs 
are in the high impedance 
state. 


The SN54HCT573 
is characterized for operation 
over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The 
SN74HCT573 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


INPUTS 
OUTPUT 
ENABLE 
a 
oc 
c 
0 


L 
H 
H 
H 


L 
H 
L 
L 


L 
L 
X 
°0 


H 
X 
X 
Z 


SN54HCT573 
... 
J PACKAGE 
SN74HCT573 
... 
J OR N OR 0 (= SO) PACKAGE 


(TOP VIEW) 


OC 
10 
20 
30 
40 
50 
60 
70 
80 
GNO 
• 
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1 U20 
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6 
15 
7 
14 


8 
13 


9 
12 


10 
11 


SN54HCT573 
... 
FH OR FK PACKAGE 
(TOP VIEW) 


U 
~ ~ Ig 5' S! 


llC 


c 


10 
(21 
10 
\l 


119110 
zo 
(31 
1181 20 


(41 
(171 
3D 
30 


40 
(51 
(161 
40 


50 
(61 
1151 
50 


60 
(71 
1141 
60 


70 
181 
1131 
7Q 


80 
(91 
(121 
80 


• 


TYPES SN54HCT573, 
SN74HCT573 
OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 


maximum ratings, recommended operating conditions, and electrical characteristics 


See Table VII, page 2-14. 


TEXAS ." 
INSTRUMENTS 


TYPES SN54HCT573, 
SN74HCT573 


OCTAL O·TYPE TRANSPARENT 
LATCHES WITH 3-STATE OUTPUTS 


TA = 25·C 
SN54HCT573 
SN74HCT573 


VCC 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
20 
30 
25 
tw 
Pulse duration, 
C high 
5.5 V 
17 
27 
23 


ns 


4.5 V 
10 
15 
13 


tsu 
Setup 
time. 
data 
before 
enable 
C'" 
5.5 V 
9 
14 
12 


ns 


4.5 V 
5 
5 
5 
th 
Hold time, data after enable C ~ 


5.5 V 
5 
5 
5 


ns 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted!. CL = 50 pF (see Note 1) 


FROM 
TO 
TA 
= 25·C 
SN54HCT573 
SN74HCT573 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
25 
35 
53 
44 


tpd 
D 
Q 
ns 
5.5 V 
21 
32 
48 
40 


4.5 V 
28 
35 
53 
44 
tpd 
C 
Any 
ns 
5.5 V 
25 
32 
48 
40 


Oc 
4.5 V 
26 
35 
53 
44 
ten 
Any 
5.5 V 
23 
32 
48 
40 
ns 


Oc 
4.5 V 
23 
35 
53 
44 
tdis 
Any 
5.5 V 
22 
32 
48 
40 
ns 


4.5 V 
9 
12 
18 
15 
tt 
Any 
5.5 V 
9 
11 
16 
14 
ns 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), CL = 150 pF (see Note 1) 


FROM 
TO 
TA = 25·C 
SN54HCT573 
SN74HCT573 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
32 
52 
79 
65 


tpd 
D 
Q 
ns 
5.5 V 
27 
47 
71 
59 


4.5 " 
38 
52 
79 
65 
tpd 
C 
Any 
ns 
5.5 V 
36 
47 
71 
59 


Oc 
4.5 V 
33 
52 
79 
65 
ten 
Any 
5.5 V 
28 
47 
71 
59 
ns 


4.5 V 
18 
42 
63 
53 


tt 
Any 
5.5 V 
16 
38 
57 
48 
ns 


TEXAS ~ 
INSTRUMENTS 


• 


TYPES SN54HCT573, 
SN74HCT573 


OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 


o latch signal conventions 


It is TI practice to name the outputs 
and other inputs of a Ootype latch and to draw its logic symbol based 
on the assumption 
of true data (0) inputs. Then outputs 
that produce data in phase with the data inputs 
are called Q and those producing 
complementary 
data are called Q. An input that causes a Q output 
to 
go high or a Q output to go low is called Preset; an input that causes a 0: output 
to go high or a Q output 
to go low is called Clear. Bars are used over these pin names (PRE and CLR) if they are active-low. 


In some applications 
it may be advantageous 
to redesignate 
the data input D. In that case all the other 
inputs and outputs 
should be renamed as shown 
below. 
Also shown 
are corresponding 
changes in the 
graphical 
symbol. 
Arbitrary 
pin numbers 
are shown 
in parentheses. 


(5) 
Q 
(5) Q 
c 


(6) 
li 
(6) 
Q 
Q 


CLR 
PRE 


Notice that Q and Q exchange names, which causes Preset and Clear to do likewise. 
Also notice that the 
polarity indicators ( ~ 
) on PREand CLR remain since these inputs are still active-low, 
but that the presence 
or absence of the polarity 
indicator 
changes at 5, Q, and Q. Of course pin 5 (0) is still in phase with the 
data input 5, but now both are considered 
active-low. 


TEXAS -1!1 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC574. 
SN74HC574 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


• 
High-Current 
3-State Noninverting 
Outputs 
Drive Bus-Lines 
Directly 
or up to 15 LSTTL 
Loads 


• 
Bus-Structured 
Pinout 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers 
in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


These a-bit registers feature three-state 
outputs 
designed 
specifically 
for bus driving. 
They are 
particularly 
suitable 
for 
implementing 
buffer 


registers, I/O ports, bidirectional bus drivers, and 
working 
registers. 


The eight edge-triggered 
D-type flip-flops 
enter 
data on the low-to-high 
transition 
of the clock. 


The output-control 
does not affect 
the internal 
operation 
of 
the 
flip-flops. 
Old 
data 
can 
be 
retained or new data can be entered while the 
outputs 
are in the high-impedance 
state. 


The SN54HC574 
is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The 
SN74HC574 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


INPUTS 
OUTPUT 


OC 
ClK 
0 
Q 


l 
1 
H 
H 


l 
1 
l 
l 


l 
l 
X 
00 


H 
X 
X 
Z 


SN54HC574 
... 
J PACKAGE 
SN74HC574 
•.. J OR NOR 
0 (= SO) PACKAGE 
(TOP VIEW) 


5C 
1 U20 
VCC 


10 
2 
19 
10 
20 
3 
18 
20 


3D 
4 
17 
30 


40 
5 
16 
40 


50 
6 
15 
50 


60 
7 
14 
60 


70 
8 
13 
70 
80 
9 
12 
80 


GNO 
10 
11 
ClK 


SN54HC574 
... 
FH OR FK PACKAGE 
(TOP VIEW) 


~;:lg~9 


3212019 


18 
20 
17 
30 
16 
40 


15 
50 
14 
60 


9 10111213 


3D 
4 
40 
5 
50 
6 
60 
7 
70 
8 


iiC 


eLK 


10 
(21 
(19110 


20 
(31 
(18120 


3D (41 
(17130 


40 
(51 
(161 40 


50 
(61 
(151 50 


60 
(11 
(14160 


70 
(81 
(13) 70 


80 
(91 
(121 80 


TEXAS ." 
INSTRUMENTS 


• 


TYPES SN54HC574, 
SN74HC574 


OCTAL D·TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


20(31 


30141 


II 


40151 


(61 
50 
~ 
("') 
s: 
60171 
0 
en 
0 
70181 


m 
=:; 


1121SO 
("') 


80(9) 
m 
en 


maximum ratings, recommended operating conditions, and electrical characteristics 


See Table III, page 2-8. 


TA - 
25°C 
SN54HC574 
SN74HC574 


VCC 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2 V 
0 
6 
0 
4 
0 
5 


fclock 
Clock frequency 
4.5 V 
0 
30 
0 
20 
0 
24 
MHz 


6V 
0 
36 
0 
24 
0 
28 


I elK 
high or low 


2V 
80 
120 
100 
Iw 
Pulse duration 
4.5 V 
16 
24 
20 
ns 


6V 
14 
20 
17 


2V 
100 
150 
125 
Isu 
Setup time, data before eLK t 
4.5 V 
20 
30 
25 
ns 


6V 
17 
26 
21 


2 V 
5 
5 
5 


Ih 
Hold time. data after elK t 
4.5 V 
5 
5 
5 
ns 


6V 
5 
5 
5 


TEXAS 
~ 
INSTRUMENTS 


TYPES SN54HC574. 
SN74HC574 


OCTAL D·TYPE EDGE-TRIGGERED FLlp·FLOPS WITH 3-STAH 
OUTPUTS 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA ~ 25°C 
SN54HC574 
SN74HC574 
PARAMETER 
VCC 
UNIT 
IINPUTl 
(OUTPUTI 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
6 
11 
4 
5 


fmax 
4.5 V 
30 
36 
20 
24 
MHz 


6V 
36 
40 
24 
28 


2V 
90 
180 
270 
225 


Ipd 
ClK 
Any 
4.5 V 
28 
36 
54 
45 
ns 


6V 
24 
31 
46 
38 


2V 
77 
150 
225 
190 


'en 
OC 
Any 
4.5 V 
26 
30 
45 
38 
ns 


6V 
23 
26 
38 
32 


2V 
52 
150 
225 
190 


tdis 
OC 
Any 
4.5 V 
24 
30 
45 
38 
ns 


6V 
22 
26 
38 
32 


2V 
28 
60 
90 
75 


" 
Any 
4.5 V 
8 
12 
18 
15 
ns 


6V 
6 
10 
15 
13 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted), CL = 150 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC574 
SN74HC574 
PARAMETER 
VCC 
UNIT 
IINPUTl 
(OUTPUTl 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
6 
4 
5 


fmax 
4.5 V 
30 
20 
24 
MHz 


6V 
36 
24 
28 


2V 
105 
265 
400 
330 


Ipd 
ClK 
Any 
4.5 V 
36 
53 
80 
66 
ns 


6V 
31 
46 
68 
57 


2V 
95 
235 
355 
295 


len 
OC 
Any 
4.5 V 
32 
47 
71 
59 
ns 


6V 
28 
41 
60 
51 


2V 
60 
210 
315 
265 


II 
Any 
4.5 V 
17 
42 
63 
53 
ns 


6V 
14 
36 
53 
45 


TEXAS -1/1 
INSTRUMENTS 


II 


II 


TYPES SN54HC574, 
SN74HC574 
OCTAL D·TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


o flip-flop signal conventions 


It is TI practice 
to name the outputs 
and other inputs of a D-type flip-flop 
and to draw its logic symbol 
based on the assumption 
of true data (Dl inputs. Then outputs that produce data in phase with the data 
inputs are called 0 and those producing complementary 
data are called Q. An input that causes a 0 output 
to go high or a Q output 
to go low is called Preset; an input that causes a Q output 
to go high or a 0 
output to go low is called Clear. Bars are used over these pin names (PREand CLRI if they are active-low. 


In some applications 
it may be advantageous 
to redesignate the data input 5. In that case all the other 
inputs and outputs 
should be renamed as shown 
below. 
Also shown are corresponding 
changes in the 
graphical 
symbol. 
Arbitrary 
pin numbers are shown 
in parentheses. 


PRE 
IS) 
IS) 
Q 
Q 
ClK 
Cl 
ClK 
Cl 


0 
161 Q 
0 
(6) 
Q 
ClR 
PRE 


Notice that 0 and 6. exchange names, which causes Preset and Clear to do likewise. 
Also notice that the 
polarity 
indicators 
( 
t:::.. 
I on PRE and CLR remain since these inputs are still active-low, 
but that the 
presence or absence of the polarity indicator changes at 5, 0, and Q. Of course pin 5 (01 is still in phase 
with 
the data input 5, but now both are considered 
active-low. 


TEXAS 
• 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HCT574, 
SN74HCT574 


OCTAL D·TYPE EDGE·TRIGGERED FLIP-FLOPS WITH 3·STATE OUTPUTS 


• 
Inputs Are TTL-Voltage 
Compatible 


• 
High-Current 
3-State Noninverting 
Outputs 
Drive Bus-Lines 
Directly or up to 15 LSTTL 
Loads 


• 
Bus-Structured 
Pinout 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers 
in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


These 8-bit registers feature three-state 
outputs 
designed specifically 
for bus driving. 
They are 
particularly 
suitable 
for 
implementing 
buffer 
registers, I/O ports, bidirectional bus drivers, and 
working 
registers. 


The eight edge-triggered 
Ootype flip-flops 
enter 
data on the low-to-high 
transition 
of the clock. 


The output-control 
does not affect 
the internal 
operation 
of 
the 
flip-flops. 
Old data 
can 
be 


retained or new data can be entered while the 
outputs 
are in the high-impedance 
state. 


The SN54HCT5 74 is cl)aracterized for operation 
over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The 
SN74HCT574 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


FUNCTION 
TABLE 


(EACH FLIP-FLOP) 


INPUTS 
OUTPUT 


OC 
ClK 
0 
Q 


l 
t 
H 
H 


l 
t 
l 
l 


l 
l 
X 
00 


H 
X 
X 
Z 


, SN54HCT574 
... 
J PACKAGE 
SN74HCT574 
... J OR N OR 0(= 
SO) PACKAGE 


(TOP VIEW) 


DC 
1 U20 
Vcc 


10 
2 
19 
10 
20 
3 
lS 
20 


3D 
4 
17 
30 


40 
5 
16 
40 


50 
6 
15 
50 


60 
7 
14 
60 


70 
S 
13 
70 


SO 
9 
12 
SO 


GNO 
10 
11 
ClK 


SN54HCT574 
... 
FH OR FK PACKAGE 
(TOP VIEW) 


10 


(21 
(19)10 


20 


(3) 
I1S) 
20 


3D 
(41 
(17) 
30 


40 
(5) 
(16) 
40 


50 
161 
(151 
50 


60 
(71 
(141 sa 


70 
(SI 
1131 
70 


SO 
(9) 
1121 so 


TEXAS • 


INSTRUMENTS 


II 


TYPES SN54HCT574. 
SN74HCT574 


OCTAL D·TYPE EDGE·TRIGGERED FLlP·FLOPS WITH 3·STAH 
OUTPUTS 


(1911Q 


20(3) 


30(4) 


EI 


40151 


(6) 


:J: 
50 


(') 
s: 
60(7) 
0 
(J) 
0 
70181 
m 
~ 
(') 


80(9) 
m 
(J) 


maximum ratings, recommended operating conditions, and electrical characteristics 


See Table VII, page 2-14. 


TA - 
25°C 
SN54HCT574 
SN74HCT574 


VCC 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
0 
30 
0 
20 
0 
24 
fclock 
Clock frequency 
MHz 
5.5 V 
0 
33 
0 
22 
0 
27 


I elK high or low 
4.5 V 
'6 
24 
20 
tw 
Pulse duration 
ns 
5.5 V 
14 
22 
18 


4.5 V 
20 
30 
25 


'su 
Setup time, data before elK t 


5.5 V 
17 
27 
23 
ns 


4.5 V 
5 
5 
5 


th 
Hold time, data after elK t 


5.5 V 
5 
5 
5 
ns 


TEXAS • 
INSTRUMENTS 


TYPES SN54HCT574, 
SN74HCT574 


OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA 
= 25°C 
SN54HCT574 
SN74HCT574 
PARAMETER 
vCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
30 
36 
20 
24 
fmax 
MHz 
5.5 V 
33 
40 
22 
27 


4.5 V 
30 
36 
54 
45 


Ipd 
ClK 
Any 
ns 
5.5 V 
25 
32 
46 
41 


OC 
4.5 V 
26 
30 
45 
38 


len 
Any 
5.5 V 
23 
27 
41 
34 
ns 


- 
4.5 V 
23 
30 
45 
38 


tdis 
OC 
Any 
ns 
5.5 V 
2.2 
27 
41 
34 


4.5 V 
10 
12 
18 
15 


II 
Any 


5.5 V 
9 
11 
16 
14 
ns 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted) CL = 150 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HCT574 
SN74HCT574 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
30 
36 
20 
24 
fmax 
MHz 
5.5 V 
33 
40 
22 
27 


4.5 V 
40 
53 
80 
66 


Ipd 
ClK 
Any 
ns 
5.5 V 
35 
47 
71 
60 
- 
4.5 V 
34 
47 
71 
59 


len 
OC 
Any 
ns 
5.5 V 
29 
39 
94 
78 


4.5 V 
18 
42 
63 
53 
II 
Any 
5.5 V 
16 
38 
57 
48 
ns 


TEXAS • 
INSTRUMENTS 


II 


TYPES SN54HCT574. 
SN74HCT574 
OCTAL D·TYPE EDGE·TRIGGERED FLlP·FLOPS WITH 3·STATE OUTPUTS 


D flip-flop signal conventions 


It is TI practice to name the outputs 
and other inputs of a Ootype flip-flop 
and to draw its logic symbol 


based on the assumption 
of true data (0) inputs. Then outputs that produce data in phase with the data 
inputs are called Q and those producing complementary 
data are called O. An input that causes a Q output 


to go high or a 0 output 
to go low is called Preset; an input that causes a 0 output 
to go high or a Q 


output to go low is called Clear. Bars are used over these pin names (PREand CLR) if they are active-low. 


In some applications 
it may be advantageous 
to redesignate the data input 5. In that case all the other 


inputs and outputs 
should be renamed as shown 
below. 
Also shown 
are corresponding 
changes in the 


graphical 
symbol. 
Arbitrary 
pin numbers are shown 
in parentheses. 


PRE 
151 
Q 
ClR 
(5) 
Q 
ClK 
Cl 
ClK 
Cl 


0 
(61 Q 
0 
161 
Q 
ClR 
PRE 


Notice that Q and 0 exchange names, which causes Preset and Clear to do likewise. 
Also notice that the 


polarity 
indicators 
( b,. 
) on PRE and CLR remain since these inputs are still active-low, 
but that the 


presence or absence of the polarity indicator changes at 5, Q, and O. Of course pin 5 (0) is still in phase 
with 
the data input 5, but now both are considered 
active-low. 


TEXAS '1!1 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 


TYPES SN54HC604, 
SN74HC604 


OCTAL 2-INPUT MULTIPLEXED LATCHES WITH ]-STATE 
OUTPUTS 


• 
High-Current 
3-State Outputs 
Can Drive up 


to 15 LSTTL Loads 


• 
16 0- Type Registers, 
One for Each Data 
Input 


• 
Multiplexer 
Selects Stored Data from Either 


A Bus or B Bus 


• 
Application-Oriented 
for Maximum Speed 


• 
Package Options 
Include Both Plastic and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


SN54HC604 
.•. J PACKAGE 


SN74HC604 
... J OR N PACKAGE 
(TOP VIEW) 


1 U28 


2 
27 


3 
26 


4 
25 


5 
24 


6 
23 


7 
22 


8 
21 


9 
20 


10 
19 


11 
18 


12 
17 


13 
16 


14 
15 


elK 
SEl A/S 


A1 


B1 


A2 
B2 
A3 
B3 


A4 


B4 
Y4 
Y3 
Y2 
GND 
description 


The 'HC604 
multiplexed latch is ideal for storing 
data from 
two 
input 
buses, A and B, and for 
providing the output 
bus with stored data from 


either the A or B register. 


The clock loads data on the positive-going 
Ilow- 
level to high-level) transition. 
The clock pin also 
controls 
the active and high-impedance 
states 
of the outputs. 
When the clock pin is low, the 
outputs 
are in the high-impedance 
or off state. 
When 
the 
clock 
pin is high, the 
outputs 
are 
enabled. 


SN54HC604 
... FH OR FK PACKAGE 


SN74HC604 
... FN PACKAGE 
(TOP VIEW) 


4 
3 
2 
1 282726 


A2 
5 
25 
A6 


B2 
6 
24 
B6 


A3 
7 
23 
A7 


B3 
8 
22 
B7 


A4 
9 
21 
A8 


B4 
10 
20 
B8 


Y4 
11 
19 
Y8 


12 131415161718 


The device is optimized for high-speed operation. 


These functions 
are ideal for interfacing 
from a 


16-bit microprocessor 
to a 64K RAM board. The 
row and column addresses can be loaded as one 
word 
from 
the 
microprocessor 
and 
then 
multiplexed 
sequentially 
to the RAM during the 
time that 
RAS and CAS are active. 


The SN54HC604 
is characterized 
for operation 
over the full military range of - 55°C to 125°C. 
The SN74HC604is 
characterized 
for operation 


from 
-40°C 
to 85°C. 


INPUTS 
OUTPUTS 


A1-A8 
81-88 
A/B 
CLOCK 
Yl 
Y8 


A data 
8 data 
L 
t 
B data 
A data 
B data 
H 
t 
A data 


X 
X 
X 
L 
Z 


X 
X 
L 
H 
B register stored data 


X 
X 
H 
H 
A register stored data 


TEXAS • 


INSTRUMENTS 


II 


TYPES SN54HC604, 
SN74HC604 
OCTAL 2-INPUT MULTIPLEXED LATCHES WITH 3-STATE OUTPUTS 


logic symbol 
logic diagram (positive logic) 


AlB 
(21 
G2 


III 


ClK 


Al 
131 


(151 
Yl 
(15) Yl 


1131 
Cl 
Y2 
Bl 
(4) 
10 
(12) 
Y3 


(11) 
Y4 
(51 
A2 


(16) 
Y5 
(13) Y2 


(171 
Y6 
B2 (6) 
II 


(lSI 
Y7 
Cl 
1191 
YS 
(71 
10 
A3 


(121 Y3 
~ 
(SI 
Cl 


(') 
B3 
10 


s: 
Cl 
0 
A4 
(9) 
10 
(J) 
C 
Cl 


Ill) 
Y4 
m 
B4 1101 
10 
S 
(') 


(271 
Cl 
m 
A5 
10 
(J) 
(16) Y5 


Cl 
B5 (261 
10 


(251 
Cl 


A6 
10 


(17) Y6 


(241 
Cl 


B6 
10 


A7 (231 
Cl 


10 


Cl 


11S1 Y7 


B7 (22) 
10 


AS 
(211 
Cl 
10 


Cl 


(191 YS 


(20) 
B8 
10 


3-312 
TEXAS '1!1 
INSTRUMENTS 


TYPES SN54HC604. 
SN74HC604 


OCTAL 2·INPUT MULTIPLEXED LATCHES WITH 3·STATE OUTPUTS 


maximum ratings. recommended operating conditions. and electrical characteristics 


See Table III, page 2-8. 


TA - 
25°C 
SN54HC604 
SN74HC604 


VCC 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
0 
5 
0 
3.3 
0 
4 


fclock 
Clock frequency 
4.5 V 
0 
25 
0 
17 
0 
20 
MHz 


6V 
0 
29 
0 
20 
0 
24 


2V 
100 
150 
125 


Iw 
Pulse duration, elK high or low 
4.5 V 
20 
30 
25 
ns 


6V 
17 
25 
21 


2V 
75 
115 
95 


'su 
Setup time. data before eLK t 
4.5 V 
15 
23 
19 
ns 


6V 
13 
20 
16 


2V 
5 
5 
5 


Ih 
Hold time. 
data 
after ClKt 
4.5 V 
5 
5 
5 
ns 


6V 
5 
5 
5 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted}, CL = 50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC604 
SN74HC604 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
5 
3.3 
4 


fmax 
4.5 V 
25 
17 
20 
MHz 


6V 
29 
20 
24 


2V 
92 
170 
255 
215 


Ipd 
Ale 
Y 
4.5 V 
23 
34 
51 
43 
ns 


6V 
17 
29 
43 
37 


2V 
96 
195 
295 
245 


len 
ClK 
Y 
4.5 V 
25 
39 
59 
49 
ns 


6V 
19 
33 
50 
42 


2V 
84 
200 
300 
250 


tdis 
ClK 
Y 
4.5 V 
30 
40 
60 
50 
ns 


6V 
26 
34 
51 
43 


2V 
20 
60 
90 
75 


" 


Any 
4.5 V 
8 
12 
18 
15 
ns 


6V 
6 
10 
15 
13 


TEXAS -l.!} 
INSTRUMENTS 


II 


TYPES SN54HC604, SN74HC604 
OCTAL 2·INPUT MULTIPLEXED LATCHES WITH 3·STATE OUTPUTS 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted), CL = 150 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC604 
SN74HC604 
PARAMETER 
VCC 
UNIT 
(lNPUTI 
(OUTPUT! 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
110 
255 
385 
320 


tpd 
A/S 
Y 
4.5 V 
28 
51 
77 
64 
ns 


6V 
21 
44 
65 
56 


2 V 
120 
280 
425 
350 


ten 
elK 
Y 
4.5 V 
30 
56 
85 
70 
ns 


6V 
23 
48 
72 
61 


2 V 
45 
210 
315 
265 


tt 
Any 
4.5 V 
17 
42 
63 
53 
ns 


6V 
13 
36 
53 
45 


II 


TEXAS "./} 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC620, 
SN54HC623, 
SN74HC620, 
SN74HC623 
OCTAL BUS TRANSCEIVERS WITH 3-STAH 
OUTPUTS 


• 
Lock Bus-Latch 
Capability 


• 
Choice of True or Inverting 
Logic 


• 
High-Current 
3-State Outputs Can Drive up 
to 15 LSTTL Loads 


• 
Package Options Include Small Outline (SO) and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality 
and Reliability 


LOGIC 


Inverting 


True 


description 


These octal bus transceivers 
are designed for 
asynchronous 
two-way 
communication 
between 
data 
buses. 
The 
control 
function 
implementation 
allows for maximum flexibility 
in 
timing. 


These devices allow data transmission 
from the 
A bus to the B bus or from the B bus to the A 
bus depending upon the logic levels at the enable 
inputs 
(GBA and GAB). 


The enable inputs 
can be used to disable the 
device so that the buses are effectively 
isolated. 


The 
dual-enable 
configuration 
gives 
these 
devices 
the 
capability 
to 
store 
data 
by 
simultaneous 
enabling of GBA and GAB. Each 
output 
reinforces 
its input 
in this transceiver 
configuration. 
Thus when both control inputs are 
enabled and all other data sources to the two 
sets of bus lines are at high impedance, both sets 
of bus lines (16 in all) will remain at their last 
states. 
The 8-bit codes appearing on the two 
sets of buses will be identical for the 'HC623 
or 
complementary 
for the 'HC620. 


The 
SN54HC620 
and 
SN54HC623 
are 
characterized for operation over the full military 
temperature 
range of 
- 55°C 
to 
125°C. 
The 
SN74HC620 
and SN74HC623 are characterized 


for operation 
from 
- 40°C 
to 85 °C. 


SNS4HC' 
... 
J PACKAGE 
SN74HC' 
... 
J OR N OR 0(= 
SO) PACKAGE 
(TOP VIEW) 


GAB 
1 U20 
VCC 
A1 
2 
19 
GBA 


A2 
3 
18 
B1 


A3 
4 
17 
B2 


A4 
5 
16 
B3 


A5 
6 
15 
B4 


A6 
7 
14 
B5 


A7 
8 
13 
B6 


AB 
9 
12 
B7 


GND 
10 
11 
BB 


SNS4HC' 
..• 
FH OR FK PACKAGE 
(TOP VIEW) 


A3 
4 


A4 
5 


AS 
6 


A6 
7 
A7 
8 
II 


TEXAS -1!1 
INSTRUMENTS 


TYPES SN54HC620, SN54HC623, 
SN74HC620, 
SN74HC623 


OCTAL BUS TRANSCEIVERS 
WITH 3·STAH 
OUTPUTS 


ENABLE 
INPUTS 
OPERATION 


GBA 
GAB 
'HC620 
'HC623 


L 
L 
B data to A bus 
B data to A bus 


H 
H 
A data 
to B bus 
A data to B bus 


H 
L 
Isolation 
Isolation 


L 
H 
B data 
to A bus, 
S data 
to A bus, 


A data 
to B bus 
A data to B bus 


logic symbols 


'HC620 
'HC623 


GAB 
II 


B1 


~ 
(") 
s:0 
C/) 
C 
mS 
(") 
m 
C/) 


logic diagrams (positive logic) 


'HC620 
'HC623 


OBA 
OBA 


GAB 
GAB 


A1 
B1 
A1 
B1 


TEXAS 
~ 
INSTRUMENTS 


TYPES SN54HC620, 
SN54HC623, 
SN74HC620, 
SN74HC623 


OCTAL BUS TRANSCEIVERS 
WITH 3-STAH 
OUTPUTS 


maximum ratings. recommended operating conditions. and electrical characteristics 


See Table 
III, page 2-8. 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), CL = 50 pF (see Note 1) 


SN54HC620 
SN74HC620 
FROM 
TO 
TA = 25°C 
PARAMETER 
VCC 
SN54HC623 
SN74HC623 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
2V 
29 
105 
160 
130 


tpd 
A or B 
B or A 
4.5V 
10 
21 
32 
26 
ns 


6V 
8 
18 
27 
22 
2V 
112 
210 
315 
265 


ten 
G8A 
A 
4.5V 
27 
42 
63 
53 
ns 


6V 
20 
36 
54 
45 
2V 
40 
150 
225 
190 


tdis 
G8A 
A 
4.5V 
18 
30 
45 
38 
ns 


6V 
16 
26 
38 
32 


2V 
112 
210 
315 
265 


ten 
GA8 
8 
4.5V 
27 
42 
63 
53 
ns 


6V 
20 
36 
54 
45 
2V 
40 
150 
225 
190 


tdis 
GA8 
8 
4.5V 
18 
30 
45 
38 
ns 


6V 
16 
26 
38 
32 


2V 
20 
60 
90 
75 


tt 
A or B 
4.5V 
8 
12 
18 
15 
ns 


6V 
6 
10 
15 
13 


switching characteristics over recom'mended operating free-air temperature range (unless otherwise 
noted). CL - 
150 pF (see Note 1) 


SN54HC620 
SN74HC620 
FROM 
TO 
TA = 25°C 
PARAMETER 
Vcc 
SN54HC623 
SN74HC623 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
2V 
44 
135 
200 
170 


tpd 
A or B 
B or A 
4.5V 
14 
27 
40 
34 
ns 


6V 
11 
23 
34 
29 
2V 
130 
270 
405 
335 
- 
'en 
G8A 
A 
4.5V 
31 
54 
81 
67 
ns 


6V 
23 
46 
69 
56 
2V 
130 
270 
405 
335 


ten 
GA8 
8 
4.5V 
31 
54 
81 
67 
ns 


6V 
23 
46 
69 
56 
2V 
45 
210 
315 
265 


tt 
A or B 
4.5V 
17 
42 
63 
53 
ns 


6V 
13 
36 
53 
45 


TEXAS -If} 
INSTRUMENTS 


• 


II 


HIGH-SPEED 
CMOS 
LOGIC 
TYPES SN54HC640, 
SN54HC643, 
SN54HC645 
SN74HC640, 
SN74HC643, 
SN74HC645 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


02684, 
DECEMBER 
1982-REVtSED 
MARCH 
1984 


• 
Choice of True or Inverting 
Logic 


• 
High-Current 
3-State Outputs 
Can Drive up 
to 15 LSITL 
Loads 


• 
Package Options 
Include 
Small Outline (SO) and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


SN54HC' 
... 
J PACKAGE 
SN74HC' 
... 
J OR N OR 0 (~ SO) PACKAGE 
(TOP VIEW) 


1 U20 


2 
19 
3 
18 


4 
17 


5 
16 


6 
15 
7 
14 


8 
13 


9 
12 


10 
11 


DIR 
Al 
A2 
A3 


A4 
A5 


A6 


A7 


A8 
GND 


Vcc 
G 


81 
82 
83 
84 
85 
86 
87 
88 


DEVICE 
LOGIC 


'HC640 
Inverting 


'HC643 
True and Inverting 


'HC645 
True 


description 


These octal 
bus transceivers 
are designed 
for 
asynchronous 
two-way 
communication 
between 
data buses. The devices transmit 
data 
from the A bus to the B bus or from the B bus 
to the A bus depending 
upon the level at the 
direction control (DIR) input. The enable input «(3) 
can be used to disable the device so the buses 
are effectively 
isolated. 


SN54HC' 
... 
FH OR FK PACKAGE 


(TOP VIEW) 


The 
SN54HC640, 
SN54HC643, 
and 
SN54HC645 
are characterized 
for 
operation 
over 
the 
full 
military 
temperature 
range 
of 
- 55°C 
to 
125 "C. 
The 
SN74HC640, 
SN74HC643, 
and 
SN74HC645 
are 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


CONTROL 
OPERATION 


INPUTS 


G 
'HC640 
'HC645 
'HC643 
DIR 


L 
L 
B data to A bus 
8 data to A bus 
B data to A bus 


·L 
H 
A data to B bus 
A data to B bus 
A data to B bus 


H 
X 
Isolation 
Isolation 
Isolation 


TEXAS ." 
INSTRUMENTS 


II 


T!PE~S~~~HC640, 
SN54HC643. 
SN54HC645 


'HC640 
'HC643 
'HC645 


G 
G 
G 


OIR 
OIR 
DIR 


Al 
B1 
A1 
81 
A1 
81 


A2 
82 
A2 
B2 
A2 
82 


A3 
83 
A3 
83 
A3 
83 


A4 
84 
A4 
84 
A4 
84 


A5 
85 
A5 
85 
A5 
85 


A6 
86 
A6 
86 
A6 
86 
II 


A7 
87 
A7 
B7 
A7 
87 


AB 
8B 
A8 
88 
A8 
88 


::E:0 
s:: 
logic diagrams (positive logic) 
0 
en 
'HC640 
'HC643 
'HC645 


C 
G 
G 
G 
mS0 
m 
OIR 
CIR 
CIR 
en 


Al 
Bl 
Al 
Bl 
Al 
Bl 


TO 
SEVEN 
OTHER 
TRANSCEIVERS 
TO 
SEVEN 
OTHER 
TRANSCEIVERS 
TO 
SEVEN 
OTHER 
TRANSCEIVERS 


maximum ratings. recommended operating conditions. and electrical characteristics 


See Table III. page 2-8. 


TEXAS l!1 
INSTRUMENlS 


TYPES SN54HC640. 
SN74HC640 


OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


'HC640 switching 
characteristics over recommended operating free-air temperature range (unless 
otherwise noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC640 
SN74HC640 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
29 
105 
160 
130 


tpd 
A or B 
B or A' 
4.5 V 
10 
21 
32 
26 
ns 


6V 
8 
18 
27 
22 


2 V 
109 
230 
340 
290 


ten 
G 
A or B 
4.5 V 
27 
46 
68 
58 
ns 


6V 
20 
39 
58 
49 


2V 
40 
150 
225 
190 


tdis 
G 
A or B 
4.5 V 
18 
30 
45 
38 
ns 


6V 
16 
26 
38 
32 


2V 
20 
60 
90 
75 


tt 
A or B 
4.5 V 
8 
12 
18 
15 
ns 


6V 
6 
10 
15 
13 


'HC640 switching 
characteristics over recommended operatin'g free-air temperature range (unless 
en 
otherwise noted), CL = 150 pF (see Note 1) 
Wo 
:>wc 
eno 
:IEo 
:E: 


FROM 
TO 
TA 
~ 25°C 
SN54HC640 
SN74HC640 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
44 
190 
290 
235 


tpd 
A or B 
B or A 
4.5 V 
14 
38 
58 
47 
ns 


6V 
11 
33 
49 
41 


2V 
124 
315 
470 
395 


ten 
G 
A or B 
4.5 V 
31 
63 
94 
79 
ns 


6V 
23 
54 
88 
68 


2V 
45 
210 
315 
265 


tt 
A or B 
4.5 V 
17 
42 
63 
53 
ns 


6V 
13 
36 
53 
45 


TEXAS • 
INSTRUMENTS 


II 


II 


TYPES SN54HC643. 
SN74HC643 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


'HC643 switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA 
~ 25°C 
SN54HC643 
SN74HC643 


PARAMETER 
vCC 
UNIT 


(INPUT! 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
29 
110 
165 
140 


tpd 
A or B 
B or A 
4.5 V 
10 
22 
33 
28 
ns 


6V 
8 
19 
28 
24 


2V 
109 
230 
340 
290 


ten 
G 
A or B 
4.5 
V 
27 
46 
68 
58 
ns 


6V 
20 
39 
58 
49 


2 V 
40 
150 
225 
190 


tdis 
G 
A or B 
4.5 V 
18 
30 
45 
38 
ns 


6V 
16 
26 
38 
32 


2V 
20 
60 
90 
75 


tt 
A or B 
4.5 
V 
8 
12 
18 
15 
ns 


6V 
6 
10 
15 
13 


:::J: 
'HC643 switching characteristics over recommended operating free-air temperature range (unless 
o 
otherwise noted), CL = 150 pF (see Note 1) 


s:o 
enc 
mSo 
m 
en 


FROM 
TO 
TA = 25°C 
SN54HC643 
SN74HC643 
PARAMETER 
vCC 
UNIT 
(INPUT! 
(OUTPUT! 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
44 
195 
295 
245 


tpd 
A or B 
B or A 
4.5 
V 
14 
39 
59 
49 
ns 


6V 
11 
34 
50 
43 


2V 
124 
315 
470 
395 


ten 
G 
A or B 
4.5 
V 
31 
63 
94 
79 
ns 


6V 
23 
54 
80 
68 


2V 
45 
210 
315 
265 


tt 
A or B 
4.5 V 
17 
42 
63 
53 
ns 


6V 
13 
36 
53 
45 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54HC645, 
SN74HC645 


OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 


'HC645 switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC645 
SN74HC645 
PARAMETER 
vCC 
UNIT 
IINPUTI 
(OUTPUT! 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
40 
105 
160 
130 


Ipd 
A Or B 
8 or A 
4.5 V 
15 
21 
32 
26 
ns 


6V 
12 
18 
27 
22 


2V 
125 
230 
340 
290 


'en 
G 
A or B 
4.5 V 
23 
46 
68 
58 
ns 


6V 
20 
39 
58 
49 


2V 
74 
200 
300 
250 


tdis 
G 
A or B 
4.5 V 
25 
40 
60 
50 
ns 


6V 
21 
34 
51 
43 


2V 
20 
60 
90 
75 


II 
A or B 
4.5 V 
8 
12 
18 
15 
ns 


6V 
6 
10 
15 
13 


'HC645 switching characteristics over recommended operating free-air temperature range (unless 
en 
otherwise noted), CL = 150 pF (see Note 1) 
Wo 
:> 
Wc 
eno 
:Eo 
:::E: 


FROM 
TO 
TA ~ 25°C 
SN54HC645 
SN74HC645 
PARAMETER 
vCC 
UNIT 
IINPUTI 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
54 
150 
225 
190 


Ipd 
A or B 
B or A 
4.5 V 
18 
30 
45 
38 
ns 


6V 
15 
26 
38 
33 


2V 
150 
315 
470 
395 


len 
G 
A or B 
4.5 V 
31 
63 
94 
79 
ns 


6V 
25 
54 
80 
68 


2V 
45 
210 
315 
265 


II 
A or B 
4.5 V 
17 
42 
63 
53 
ns 


6V 
13 
36 
53 
45 


TEXAS 
INSTRUMENTS 


II 


II 


HIGH·SPEED 
CMOS 
LOGIC 
TYPES SN54HCT640, SN54HCT643. SN54HCT645 


SN74HCT640. SN74HCT643, SN74HCT645 


OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


02804. 
MARCH 
1984 


• 
Inputs are TTL-Voltage 
Compatible 


• 
Choice of True or Inverting 
Logic 


• 
High-Current 
3-State Outputs 
Can Drive up 
to 15 LSTTL Loads 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers 
in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 


and Reliability 


5N54HCT' 
... 
J PACKAGE 
5N74HCT' 
... 
J OR N OR 0 (~ 
SO) PACKAGE 


(TOP VIEW) 


1 U20 


2 
19 


3 
18 


4 
17 


5 
16 


6 
15 


7 
14 


8 
13 


9 
12 


10 
11 


DIR 
Al 
A2 
A3 


A4 


A5 


A6 


A7 
AS 
GND 
DEVICE 
LOGIC 


'HCT640 
Inverting 


'HCT643 
True and Inverting 


'HCT645 
True 


description 


These octal 
bus transceivers 
are designed 
for 


asynchronous 
two-way 
communication 
between data buses. The devices transmit 
data 
from the A bus to the B bus or from the B bus 
to the A bus depending 
upon the level at the 


direction control (DIR) input. The enable input (<3) 
can be used to disable the device so the buses 
are effectively 
isolated. 


5N54HCT' 
.•. 
FH OR FK PACKAGE 
(TOP 
VIEW) 


The 
SN54HCT640, 
SN54HCT643, 
and 


SN54HCT645 
are characterized 
for operation 


over 
the 
full 
military 
temperature 
range 
of 
- 55°C 
to 
125°C. 
The 
SN74HCT640, 


SN74HCT643 
and 
SN74HCT645 
a~ 


characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


CONTROL 
OPERATION 


INPUTS 


'HCT640 
'HCT645 
'HCT643 
G 
DIR 


L 
L 
B data to A bus 
B data to A bus 
8 data to A bus 


L 
H 
A data to B bus 
A data to B bus 
A data to B bus 


H 
X 
Isolation 
Isolation 
Isolation 


ADVANCE INFORMATION 
This 
document 
contains 
InformatkHl 


on • new 
product. 
Spectflcatlona 
ar. 


subject to change without notk:e. 
TEXAS .• 
INSTRUMENTS 


II 


TYPES SN54HCT64D. SN54HCT643. SN54HCT645 
SN74HCT64D. SN74HCT643. SN74HCT645 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


logic symbols 


'HCT640 


A1 
B1 
A1 
B1 
A1 
B1 


A2 
B2 
A2 
B2 
A2 
B2 


A3 
B3 
A3 
B3 


A3 
B3 


A4 
B4 
M 
B4 
A4 
B4 


AS 
B5 
AS 
B5 
AS 
B5 


IJA6 


B6 
A6 
B6 
A6 
B6 


A7 
B7 
A7 
B7 
A7 
B7 


AB 
B8 
A8 
BB 
A8 
BB 
::::E:03: 
logic diagrams (positive logic) 
0 
en 
'HCT640 
'HCT643 
'HCT645 


C 
G 
G 
G 
m<-, 
0 
m 
en 


A1 
B1 
A1 
B1 
A1 
B1 


TO SEVEN OTHER TRANSCEIVERS 
TO SEVEN OTHER TRANSCEIVERS 
TO SEVEN OTHER TRANSCEIVERS 


maximum ratings. recommended operating conditions. and electrical characteristics 


See Table VII, page 2-14. 


TEXAS 
." 
INSTRUMENTS 


TYPES SN54HCT640, 
SN54HCT643 


SN74HCT640, 
SN74HCT643 


OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


'HCT640, 
'HCT643 switching characteristics over recommended operating free-air temperature range 
(unless otherwise 
noted), CL = 50 pF (see Note 1) 


SN54HCT640 
SN74HCT640 


PARAMETER 
FROM 
TO 
VCC 
TA 
- 
25°C 
SN54HCT643 
SN74HCT643 
UNIT 


IINPUTI 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 
V 
14 
21 
32 
26 


Ipd 
A or 8 
B or A 
ns 


5.5 
V 
12 
18 
27 
23 


G 
4.5 
V 
27 
35 
53 
44 


len 
A or B 
ns 


5.5 
V 
24 
32 
47 
39 


G 
4.5 
V 
20 
30 
45 
38 


tdis 
A or B 
ns 


5.5 V 
18 
26 
41 
34 


4.5 
V 
9 
12 
18 
15 
II 
A or B 
ns 


5.5 V 
8 
11 
16 
14 


'HCT640, 
'HCT643 switching characteristics over recommended operating free-air temperature range 
(unless otherwise 
noted), CL = 150 pF (see Note 1) 


TA 
- 
25°C 
SN54HCT640 
SN74HCT640 


PARAMETER 
FROM 
TO 
VCC 
SN54HCT643 
SN74HCT643 
UNIT 


IINPUT) 
(OUTPUT I 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 
V 
17 
27 
41 
34 


Ipd 
A or 8 
B or A 
ns 


5.5 
V 
15 
24 
37 
30 


G 
4.5 
V 
31 
45 
68 
56 
len 
A or B 
ns 
5.5 V 
28 
41 
61 
51 


4.5 
V 
17 
42 
63 
53 


II 
A or B 
ns 
5.5 V 
14 
38 
57 
48 


TEXAS ~ 
INSTRUMENTS 


II 
enwo 
:> 
wc 
eno:r:o 
::J: 


TYPES SN54HCT645. 
SN74HCT645 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


'HCT645 switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HCT645 
SN74HCT645 
PARAMETER 
vCC 
UNIT 


IINPUTI 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
16 
22 
33 
28 
tpd 
A or B 
B or A 
ns 


5.5 V 
14 
20 
30 
25 


G 
4.5 V 
25 
46 
69 
58 


ten 
A or B 
52 


ns 


5.5 V 
22 
41 
62 


G 
4.5 V 
26 
40 
60 
50 
tdis 
A or B 
ns 


5.5 V 
23 
36 
54 
45 


4.5 V 
9 
12 
18 
15 
tt 
A or B 
ns 


5.5 V 
8 
11 
16 
14 


'HCT645 switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted), CL = 150 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HCT645 
SN74HCT645 


PARAMETER 
VCC 
UNIT 
IINPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
20 
30 
45 
38 
tpd 
A or B 
B or A 
ns 


5.5 V 
18 
27 
41 
34 


4.5 V 
36 
59 
89 
74 


ten 
G 
A or B 
67 
ns 
5.5 V 
30 
63 
80 


4.5 V 
17 
42 
63 
53 


tt 
A or B 
ns 


5.5 V 
14 
38 
57 
48 


TEXAS ~ 
INSTRUMENlS 


TYPES SN54HC646. 
SN54HC648. 
SN74HC646. 
SN74HC648 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 


02684. 
DECEMBER 
1982-REVI$ED 
MARCH 
1984 


HIGH-SPEED 
CMOS LOGIC 


• 
Independent 
Registers for A and B Buses 


• 
Multiplexed 
Real-Time and Stored Data 


• 
Choice of True or Inverting 
Data Paths 


• 
High-Current 
3-State Outputs Can Drive up 
to 15 LSTTL Loads 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality 
and Reliability 


SN54HC' 
... 
JT PACKAGE 
SN74HC' 
... 
JT OR NT OR D (= SO) PACKAGE 
(TOP VIEW) 


1 U24 


2 
23 


3 
22 


4 
21 


5 
20 


19 


18 


17 


16 


15 


14 


13 


CAB 
SAB 


OIR 
A1 
A2 


A3 


A4 
A5 
A6 


A7 


A8 
GNO 
These devices consist of bus transceiver circuits 
with 
3-state 
outputs, 
D-type 
flip-flops, 
and 
control 
circuitry 
arranged 
for 
multiplexed 
transmission 
of data directly from the input bus 
or from the internal registers. Data on the A or 
B bus will be clocked into the registers on the 
low-to-high 
transition 
of the appropriate 
clock 
pin ICAB or CBA). The examples on the following 
page demonstrate 
the four 
fundamental 
bus- 


management 
functions 
that can be performed 
with 
the 'HC646 
or 'HC648. 


Enable (G) and direction (DIR) pins are provided 
to 
control 
the 
transceiver 
functions. 
In the 
transceiver 
mode, 
data 
present 
at the 
high- 
impedance port may be stored in either register 
or in both. The select controls 
ISAB and SBA) 


can multiplex 
stored and real-time Itransparent 
mode) data. The direction 
control 
determines 
which 
bus will receive data when enable G is 
active 
Ilow). 
In the isolation 
mode lenable G 
high), A data may be stored in one register and/or 
B data may be stored in the other register. 


When an output function 
is disabled, the input 
function is still enabled and may be used to store 
and transmit 
data. Only one of the two buses, 


A or B, may be driven at a time. 


The 
SN54HC' 
family 
is 
characterized 
for 
operation over the full military temperature range 
of 
- 55°C 
to 125°C. 
The SN74HC' 
family 
is 


characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


II 


282726 


25 
G 


24 
B1 


23 
B2 


22 
NC 


21 
83 


20 
84 


19 
B5 


A1 
5 


A2 
6 


A3 
7 


NC 
8 


A4 
9 


A5 
10 
A6 
11 


TEXAS -I!} 
INSTRUMENTS 


~ 


1211 
13) 
III 
123) 
121 
1221 
1211 
131 
III 
1231 
121 
1221 


G 
DIR 
CAB 
CBA 
SAB 
SBA 
G 
DIR 
CAB 
CBA 
SAB 
SBA 


L 
L 
X 
X 
X 
L 
L 
H 
X 
X 
L 
X 
II 


REAL-TIME 
TRANSFER 
REAL-TIME 
TRANSFER 


BUS B TO BUS A 
BUS A TO BUS B 


:I: 
(')s:0 
en 
0 
m< 
(') 
m 
en 
~ 
~ 


1211 
(3) 
III 
1231 
121 
1221 
1211 
131 
III 
1231 
121 
122) 


G 
DIR 
CAB 
CBA 
SAB 
SBA 
G 
DIR 
CAB 
CBA 
SAB 
SBA 


X 
X 
T 
X 
X 
X 
L 
L 
X 
H or L 
X 
H 


X 
X 
X 
T 
X 
X 
L 
H 
H or L 
X 
H 
X 


H 
X 
T 
T 
X 
X 


TRANSFER 
STORED DATA 


STORAGE 
FROM 
TO A OR B 


A. B. OR A AND 
B 


Pin numbers shown are for JT and NT packages. 


TYPES SN54HC646. 
SN54HC648. 
SN74HC646. 
SN74HC648 


OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54HC646. 
SN54HC648. 
SN74HC646. 
SN74HC648 


OCTAL BUS TRANSCEIVERS AND REGISTERS 


WITH 3·STATE OUTPUTS 


INPUTS 
DATA 
1I0t 
OPERATION 
OR FUNCTION 
G 
DIR 
CA8 
C8A 
SA8 
S8A 
A1 THRU A8 
81 THRU 88 
'HC646 
'HC648 


X 
X 
I 
X 
X 
X 
Input 
Not specified 
Store A. B unspecified 
Store A. B unspecified 


X 
X 
X 
I 
X 
X 
Not specified 
Input 
Store B. A unspecified 
Store B, A unspecified 


H 
X 
I 
1 
X 
X 
Store 
A and 
B Data 
Store 
A and 
B Data 


H 
X 
H or L 
H or L 
X 
X 


Input 
Input 
Isolation. 
hold storage 
Isolation. hold storage 


L 
L 
X 
X 
X 
L 
Real-Time B Data to A Bus 
Real-Time 
B Data 
to A Bus 


L 
L 
X 
H or l 
X 
H 
Output 
Input 
Stored 
B Data to A Bus 
Stored B Data to A Bus 


L 
H 
X 
X 
L 
X 
Real-Time A Data to B Bus 
Real-Time A Data to B Bus 


L 
H 
H or L 
X 
H 
X 
Input 
Output 
Stored 
A Data 
to B Bus 
Stored 
A Data 
to B Bus 


t The data output functions 
may be enabled or disabled by various signals at the G and DIR inputs. Data input functions 
are always enabled, 


Le.• data at the bus pins will be stored on every low-ta-high 
transition 
on the clock inputs. 


logic symbols 


'HC646 
'HC648 
II 
G 
1211 
G3 
G 
(211 
GJ 
DIR 
f31 
3 EN' 
IBAI 
OIR 
131 
3 ENl 
IBAI 


3 EN2 
lAB I 
3 EN2 
IABI 
en 
CBA 
123) 
C4 
CBA 
(231 
C4 
W 


SBA 
122) 
G5 
SBA 
(221 
G5 
(.) 


CAB 
(1) 
C6 
CAB 
(1) 
C6 
> 
SAB 
121 
G7 
SAB 
(2) 
G7 
W 


14) 
120) 
1201 
C 
;>, 
40 
B' 
141 
;>, 
B' 
A' 
A' 
en 


;>, 
;>, 
0 
2\1 
151 
7 
1191 
151 
7 
(19) 
~ 
A2 
B2 
A2 
B2 
(.) 


161 
1181 
161 
(18) 
~ 
A3 
B3 
A3 
B3 


171 
1171 
171 
1171 


A4 
B4 
A4 
B4 


181 
1161 
181 
(16) 


A5 
B5 
A5 
B5 


191 
"51 
191 
1151 


A6 
B6 
A6 
B6 


('Ol 
114) 
"01 
1141 


A7 
B7 
A7 
B7 


1111 
113) 
1111 
1131 


A8 
B8 
A8 
B8 


Pin numbers shown are for JT and NT packages. 


TEXAS 
~ 


INSTRUMENTS 


II 


TYPES SN54HC646. 
SN54HC648. 
SN74HC646, 
SN74HC648 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 


OIR 
131 


C8A 
1231 


SBA 
1221 


CAB 
111 


SAB 
(21 


CIR 
(31 


C8A 
1231 


seA 
1221 


CAB 
11I 


SAD 
121 


A2~ 
--- 
----- 
~8Z 


A3~ 
~B3 


A4~ 
1 CHANNELS 
IOENTICAL 
~84 


A5~ 
TO CHANNEL 
1 ABOVE 
~B5 


:~ 
(101 
::: 
!:: :~:::: 
M~ 
~U 


A2~ 
--- 
----- 
~B2 


:: 
:~: 
::: 
1 CHANNELS 
IDENTICAL 
: :: 
:~~: 
~ 


A5 ~ 
TO CHANNEL 
1 ABOVE 
: •• 
:~:~ 
85 


A6~ 
~B6 


A7~ 
~87 


A.I~ 
~88 


absolute maximum ratings. recommended operating conditions, and electrical characteristics 


See Table III, page 2-8. 


SN54HC646 
SN74HC646 


TA - 
25°C 
VCC 
SN54HC648 
SN74HC648 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
0 
6 
0 
4.3 
0 
5.5 


fclock 
Clock frequency 
4.5 V 
0 
31 
0 
22 
0 
27 
MHz 


6V 
0 
36 
0 
25 
0 
31 


2V 
80 
115 
95 
Pulse duration, CBA or 
'w 
4.5 V 
16 
23 
19 
ns 


CAB high or low 
6V 
14 
20 
16 


2V 
100 
150 
125 


'su 


Setup 
time. 
A before 
CABt 
4.5 V' 
20 
30 
25 
or B before 
CBA t 
ns 


6V 
17 
26 
21 


Hold time. A after CASt 
2V 
5 
5 
5 


'h 
or B after CBA t 
4.5 V 
5 
5 
5 
ns 


6V 
5 
5 
5 


TEXAS -1/1 
INSTRUMENTS 


TYPES SN54HC646. 
SN54HC648. 
SN74HC646. 
SN74HC648 


OCTAL BUS TRANSCEIVERS AND REGISTERS 


WITH 3·STATE OUTPUTS 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 


noted!. CL - 
50 pF (see Note 1) 


SN54HC646 
SN74HC646 
FROM 
TO 
TA - 
25°C 
SN54HC648 
SN74HC648 
UNIT 
PARAMETER 
IINPUT) 
(OUTPUT) 
VCC 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
6 
11 
4.4 
5.5 


fmax 
4.5 V 
31 
54 
22 
27 
MHz 


6V 
36 
64 
25 
31 


2V 
65 
180 
270 
225 


Ipd 
CBA or CAB 
A or B 
4.5 V 
1B 
36 
54 
45 
ns 


6V 
14 
31 
46 
3B 


2V 
50 
135 
205 
170 


Ipd 
A or B 
B or A 
4.5 V 
14 
27 
41 
34 
ns 


6V 
11 
23 
35 
29 


2V 
70 
190 
2B5 
240 


tpd 
SBA or SABt 
A or B 
4.5 V 
20 
3B 
57 
4B 
ns 


6V 
16 
32 
4B 
41 


2V 
B5 
245 
370 
305 


ten 
G 
A or B 
4.5 V 
25 
49 
74 
61 
ns 


6V 
20 
42 
63 
52 


2V 
85 
245 
370 
305 


tdis 
G 
A or B 
4.5 V 
25 
49 
74 
61 
ns 


6V 
20 
42 
63 
52 


2 V 
80 
245 
370 
305 


ten 
DIR 
A or B 
4.5 V 
25 
49 
74 
61 
ns 


6V 
20 
42 
63 
52 


2V 
BO 
245 
370 
305 


tdis 
DIR 
A or B 
4.5 V 
25 
49 
74 
61 
ns 


6V 
20 
42 
63 
52 


2V 
2B 
60 
90 
75 


tl 
Any 
4.5 V 
B 
12 
18 
15 
ns 


6V 
6 
10 
15 
13 


TEXAS ~ 
INSTRUMENTS 


II 


II 


TYPES SN54HC646. 
SN54HC648. 
SN74HC646. 
SN74HC648 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted), CL - 
150 pF (see Note 1) 


FROM 
TO 
TA - 
25°C 
SN54HC646 
SN74HC648 


PARAMETER 
vCC 
SN54HC648 
SN74HC648 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2 V 
90 
265 
400 
330 


'pd 
CBA or CAB 
A or B 
4.5 V 
24 
53 
80 
66 
ns 


6V 
20 
46 
68 
57 


2V 
70 
220 
335 
280 


'pd 
A or 8 
B or A 
4.5 V 
20 
44 
67 
56 
ns 


6V 
15 
38 
57 
49 


2V 
BO 
275 
415 
345 


'pd 
SBA or SABt 
A or B 
4.5 V 
24 
55 
83 
69 
ns 


6V 
20 
47 
70 
60 


2V 
113 
330 
500 
410 


'en 
G 
A or B 
4.5 V 
33 
66 
100 
82 
ns 


6V 
27 
57 
85 
71 


2 V 
113 
330 
500 
410 


ten 
DIR 
A or B 
4.5 V 
33 
66 
100 
B2 
ns 


6V 
27 
57 
85 
71 


2V 
45 
210 
315 
265 


tt 
Any 
4.5 V 
17 
42 
63 
53 
ns 


6V 
13 
36 
53 
43 


TEXAS ." 
INSTRUMENTS 


HIGH-SPEED 
CMOS LOGIC 
TYPES SN54HCT646, 
SN54HCT648, 
SN74HCT646, 
SN74HCT648 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STAH 
OUTPUTS 


• 
Inputs are TTL-Voltage 
Compatible 


• 
Independent 
Registers for A and B Buses 


• 
Multiplexed 
Real-Time and Stored Data 


• 
Choice of True or Inverting 
Data Paths 


• 
High-Current 
3-State Outputs Can Drive up 
to 15 LSTTL Loads 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality 
and Reliability 


description 


These devices consist of bus transceiver circuits 
with 
3-state 
outputs, 
D-type 
flip-flops, 
and 
control 
circuitry 
arranged 
for 
multiplexed 
transmission 
of data directly from the input bus 
or from the internal registers. 
Data on the A or 
B bus will be clocked into the registers on the 
low-to-high 
transition 
of the appropriate 
clock 
pin (CAB or CBA). The examples on the following 
page demonstrate 
the four 
fundamental 
bus- 
management 
functions 
that can be performed 


with 
the 'HCT646 
or 'HCT648. 


Enable (G) and direction 
(DIR) pins are provided 
to 
control 
the 
transceiver 
functions. 
In the 
transceiver 
mode, 
data 
present 
at the 
high- 


impedance port may be stored in either register 
or in both. The select controls 
(SAB and SBA) 


can multiplex 
stored and real-time (transparent 
mode) data. The direction 
control 
determines 
which 
bus will receive data when enable G is 
active 
(low). 
In the isolation 
mode (enable G 


high!. A data may be stored in one register and/or 
B data may be stored in the other register. 


When an output function 
is disabled, the input 
function is still enabled and may be used to store 
and transmit 
data. Only one of the two 
buses, 


A or B,may be driven at a time. 


The 
SN54HCT' 
family 
is 
characterized 
for 
operation over the full military temperature range 
of - 55°C to 125°C. 
The SN74HCT' 
family is 


characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


SN54HCT' 
... 
JT PACKAGE 
SN74HCT' 
... 
JT OR NT OR 0 (= SO) PACKAGE 
(TOP 
VIEW) 


1 U24 


2 
23 


3 
22 


4 
21 


5 
20 


6 
19 


7 
18 


17 


16 


15 


14 


13 


CAB 


SAB 


DIR 
A1 
A2 
A3 


A4 
A5 
A6 


A7 
A8 
GND 


4 
3 
2 
1 282726 


A1 
5 
25 
G 
A2 
6 
24 
B1 


A3 
7 
23 
B2 
NC 
8 
22 
NC 


A4 
9 
21 
B3 


A5 
10 
20 
B4 


A6 
11 
19 
B5 


12 131415161718 


TEXAS • 
INSTRUMENTS 


• 


~ 


1211 
131 
111 
1231 
121 
1221 
(21) 
131 
111 
1231 
121 
1221 


13 
DIR 
CAB 
CBA 
SAB 
SBA 
13 
DIR 
CAB 
CBA 
SAB 
SBA 


L 
L 
X 
X 
X 
L 
L 
H 
X 
X 
L 
X 
• 


REAL- TIME TRANSFER 
REAL- TIME TRANSFER 


BUS B TO BUS A 
BUS A TO BUS B 


::I: 
(") 
s:0 
CJ) 
C 
m< 
(") 
m 
CJ) 
~ 


121} 
131 
11} 
123} 
{21 
1221 
(21) 
13} 
{1} 
(231 
12) 
(221 


G 
DIR 
CAB 
CBA 
SAB 
SBA 
G 
DIR 
CAB 
CBA 
SAB 
SBA 


X 
X 
T 
X 
X 
X 
L 
L 
X 
H or L 
X 
H 


X 
X 
X 
T 
X 
X 
L 
H 
H or L 
X 
H 
X 


H 
X 
T 
T 
X 
X 


TRANSFER 
STORED DATA 


STORAGE 
FROM 
TO A OR B 


A. B. OR A AND 
B 


Pin numbers shown are for JT and NT packages. 


TYPES SN54HCT646, 
SN54HCT648, 
SN74HCT646, 
SN74HCT648 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 


TEXAS -I!} 
INSTRUMENTS 


TYPES SN54HCT646. 
SN54HCT648. 
SN74HCT646. 
SN74HCT648 


OCTAL BUS TRANSCEIVERS AND REGISTERS 


WITH 3-STATE OUTPUTS 


INPUTS 
DATA 
II0t 
OPERATION 
OR FUNCTION 
Ii 
DIR 
CAB 
CBA 
SAB 
SBA 
A1 THRU AB 
B1 THRU BB 
'HCT646 
'HCT648 


X 
X 
T 
X 
X 
X 
Input 
Not specified 
Store A, B unspecified 
Store A. B unspecified 


X 
X 
X 
T 
X 
X 
Not specified 
Input 
Store B, A unspecified 
Store B. A unspecified 


H 
X 
T 
T 
X 
X 
Store 
A and B Data 
Store 
A and 
B Data 


H 
X 
H or L 
H or l 
X 
X 
Input 
Input 


Isolation. 
hold storage 
Isolation, 
hold storage 


L 
L 
X 
X 
X 
L 
Real-Time 
B Data to A Bus 
Real-Time B Data to A Bus 


L 
L 
X 
H or L 
X 
H 
Output 
Input 


Stored B Data to A Bus 
Stored 8 Data to A Bus 


L 
H 
X 
X 
L 
X 
Real·Time A Data to B Bus 
Real·Time 
A Data 
to B Bus 


L 
H 
H or L 
X 
H 
X 


Input 
Output 


Stored A Data to B Bus 
Stored A Data to B Bus 


t The data output functions 
may be enabled or disabled by various signals at the G and DtA inputs. Data input functions 
are always enabled, 


Le., data at the bus pins will be stored on every low-ta-high 
transition 
on the clock inputs. 


logic symbols 


'HCT646 
'HCT648 
• 


G 
1211 
G3 
G 
(21) 
G3 


OOR (31 
3 ENl 
IBAI 
OIR 
(31 
3 EN' 
IBAI 


3 EN2 
lAB) 
3 EN2 
lAB] 
en 


CBA 
(231 
C4 
CBA 
(231 
C4 
W 


SBA 
(22) 
G5 
SBA 
(221 
G5 
0 


CAB 
III 
C6 
CAB 
(1) 
C6 
> 
SAB 
121 
G7 
SAB 
(2) 
G7 
W 


141 
1201 
1201 
C 
:>, 
40 
B' 
141 
:>, 
B' 
A' 
\7, 
A' 
\7, 
en 
60 
7 
:>, 
60 
7 
:>, 
0 
2\7 


151 
'j 
1191 
151 
'j 
(19) 
~ 
A2 
B2 
A2 
82 
0 
161 
1181 
161 
1181 
:I: 
A3 
B3 
A3 
B3 


171 
1171 
171 
117) 


A4 
B4 
A4 
B4 


181 
1161 
(81 
1161 
AS 
B5 
AS 
B5 


191 
1'51 
191 
1151 


A6 
B6 
A6 
B6 


1101 
1'41 
(10) 
114) 


A7 
B7 
A7 
B7 


1111 
1131 
t111 
(13) 


A8 
88 
A8 
B8 


Pin numbers shown are for JT and NT packages. 


TEXAS • 
INSTRUMENTS 


• 


TYPES SN54HCT646, 
SN54HCT648. 
SN:4HCT646. 
SN74HCT648 


OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 


OIA 
131 


CBA 
1231 


SBA 
1221 


CAe 
(11 


SAB 
121 


DIR 
131 


CS. 
1231 


SBA 
1221 


CAB 
111 


SAB 
III 


A.2~ 
--- 
----- 
l..,.....!.!!!.S2 


A3~ 
~83 


:: ::: ::: 
7T~H;:::~~~~E::~~~L ::: :~;::: 


A6~ 
~B6 


A7*f--; 
!;: ::;: 
81 
AI~ 
-J 
88 


Pin numbers shown are for JT and NT packages. 


:~ 
::: 
::: 
--- 
----- 
::: 
:~:: 
82 


••.4 ~ 
7 CHANNELS 
IDENTICAL 
: I' 
:~;: 
:~ 


AS ~ 
TO CHANNEL 
1 ABOVE 
~ 
85 


A6~ 
~B6 
A7~ 
~B1 
M~ 
~88 


absolute maximum ratings. recommended operating conditions. and electrical characteristics 


See Table VII, page 2-14. 


SN54HCT646 
SN74HCT646 


VCC 
TA - 
25°C 
SN54HCT648 
SN74HCT648 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
0 
31 
0 
22 
0 
27 
fclock 
Clock frequency 
5.5 V 
0 
36 
29 
MHz 


0 
24 
0 


Pulse duration. 
CBA or 
4.5 V 
16 
23 
19 
Iw 
CAB high or low 
5.5 V 
14 
21 
17 
ns 


Setup time, A before CASt 
4.5 V 
20 
30 
25 
Isu 
or B before 
CBA t 
5.5 V 
18 
27 
23 


ns 


Hold time, A after CASt 
4.5 V 
5 
5 
5 
Ih 
or 8 after CSAt 
5.5 V 
5 
5 
5 


ns 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54HCT646, 
SN54HCT648, 
SN74HCT646, 
SN74HCT648 


OCTAL BUS TRANSCEIVERS AND REGISTERS 


WITH 3·STATE OUTPUTS 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), CL - 
50 pF (see Note 1) 


SN54HCT646 
SN74HCT646 
FROM 
TO 
TA - 
25°C 
SN54HCT648 
SN74HCT648 
UNIT 
PARAMETER 
(lNPUTI 
(OUTPUT) 
vCC 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
31 
54 
22 
27 


fmax 
MHz 


5.5 V 
36 
64 
24 
29 


4.5 V 
18 
36 
54 
45 


Ipd 
C8A or CA8 
A or B 
ns 
5.5 V 
16 
32 
49 
41 


4.5 V 
14 
27 
41 
34 
Ipd 
A or B 
B or A 
ns 


5.5 V 
12 
24 
37 
31 


SBA or SAB' 
4.5 V 
20 
38 
57 
48 
Ipd 
A or B 
ns 
5.5 V 
17 
34 
51 
43 


G 
4.5 V 
25 
49 
74 
61 
len 
A or 8 
ns 
5.5 V 
22 
44 
67 
55 


G 
4.5 V 
25 
49 
74 
61 
tdis 
A or B 
ns 
5.5 V 
22 
44 
67 
55 


4.5 V 
25 
49 
74 
61 
len 
DIR 
A or B 
ns 
5.5 V 
22 
44 
67 
55 


4.5 V 
25 
49 
74 
61 
tdis 
DIR 
A or B 
ns 
5.5 V 
22 
44 
67 
55 


4.5 V 
9 
12 
lB 
15 
" 


Any 
5.5 V 
7 
11 
16 
ns 


14 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted!. CL = 150 pF (see Note 1) 


SN54HCT646 
SN74HCT646 
FROM 
TO 
TA - 
25°C 
PARAMETER 
vCC 
SN54HCT648 
SN74HCT648 
UNIT 
(INPUT) 
IOUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
24 
53 
BO 
66 


Ipd 
CBA or CAB 
A or B 
ns 


5.5 V 
22 
47 
52 
60 


4.5 V 
22 
44 
67 
55 


Ipd 
A or B 
B or A 
ns 


5.5 V 
20 
39 
60 
50 


SBA or SAB' 
4.5 V 
26 
55 
B3 
69 


Ipd 
A or B 
ns 


5.5 V 
24 
49 
74 
62 


G 


4.5 V 
33 
66 
100 
B7 


len 
A or B 
ns 


5.5 V 
22 
59 
90 
74 


4.5 V 
33 
66 
100 
87 


len 
DIR 
A or B 
ns 


5.5 V 
22 
59 
90 
74 


4.5 V 
17 
42 
63 
53 
" 


Any 
5.5 V 
38 
57 
48 


ns 


14 


TEXAS -Ij} 
INSTRUMENTS 


II 


II 


HIGH-SPEED 
CMOS LOGIC 
TYPES SN54HC651, 
SN54HC652. 
SN74HC651, 
SN74HC652 


OCTAL BUS TRANSCEIVERS AND REGISTERS 


WITH 3·STATE OUTPUTS 


02684. 
DECEMBER 
1982 - REVISED 
MARCH 
1984 


• 
Bus Transceivers 
and Registers 


• 
Independent 
Registers 
and Enables for A 
and B Buses 


• 
High-Current 
3-State Outputs Can Drive up 


to 15 LSTTL Loads 


• 
Multiplexed 
Real-Time and Stored Data 


• 
Choice of True and Inverting 
Data Paths 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality 
and Reliability 


SN54HC651, 
SN54HC652 
... 
JT PACKAGE 


SN74HC651,SN74HC652 
... 
JT OR NT OR D (~ 
SO) PACKAGE 


(TOP VIEW) 


1 U24 


2 
23 


3 
22 


4 
21 


5 
20 


6 
19 


7 
18 


17 


16 


15 


14 


13 


These devices consist of bus transceiver circuits, 
D-type flip-flops, 
and control circuitry 
arranged 


for multiplexed transmission of data directly from 
the 
data 
bus 
or 
from 
the 
internal 
storage 


registers. 
Enable GAB and GBA are provided to 


control the transceiver 
functions. 
SAB and SBA 


control pins are provided to select whether 
real- 


time or stored data is transferred. 
A low input 
level selects real-time data, and a high selects 
stored data. The examples on the following page 
demonstrate 
the 
four 
fundamental 
bus- 
management 
functions 
that can be performed 


with 
the 'HC651 
and 'HC652. 


~~~u~~~ 
t:l<llUZ> 
U<Il 


4 
3 
2 
1 28 2726 


Al 
5 
A2 
6 


A3 
7 


NC 
8 


A4 
9 


A5 
10 


A6 
11 


25 
G8A 


24 
81 


23 
82 


22 
NC 


21 
83 
20 
84 


19 
85 


Data on the A or B data bus, or both, 
can be 
stored in the internal D flip-flops 
by low-to-high 


transitions 
at the appropriate clock pins (CAB or 


CBA) regardless of the select or enable control 
pins. When SAB and SBA are in the real-time 
transfer 
mode, it is also possible to store data 


without 
using the internal D-type flip'flops 
by simultaneously 
enabling GAB and GBA. In this configuration 
each output reinforces its input. Thus, when all other data sources to the two sets of bus lines are at high 
impedance, 
each set of bus lines will remain at its last state. 


The SN54HC651 
and SN54HC652 
are characterized 
for operation over the full military temperature 
range 
of -55°C 
to 125°C. 
The SN74HC651 
and SN74HC652 
are characterized 
for operation 
from 
-40°C 
to 85°C. 


TEXAS ~ 
INSTRUMENlS 


II 


II 


TYPES SN54HC651. 
SN54HC652. 
SN74HC651. 
SN74HC652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH ]·STATE 
OUTPUTS 


(31 
(211 
(1) 
(231 
121 
(221 


GAB 
GBA 
CAB 
CBA 
SAB 
SBA 


L 
L 
X 
X 
X 
L 


--.-... 


(31 
(211 
(1) 
(231 
(21 
1221 


GAB 
GBA 
CAB 
CBA 
SAB 
SBA 


H 
H 
X 
X 
L 
X 


REAL-TIME 
TRANSFER 


BUS A TO BUS B 


131 
1211 
(1) 


GAB 
GBA 
CAB 


H 
L 
H or L 


(231 
121 
(221 


CBA 
SAB 
SBA 


H or L 
H 
H 


'-.-' 


(31 
1211 
111 
(231 
121 
1221 


GAB 
GBA 
CAB 
CBA 
SAB 
SBA 


X 
H 
I 
X 
X 
X 


L 
X 
X 
I 
X 
X 


L 
H 
I 
I 
X 
X 
TRANSFER 


STORED DATA 


TO A AND/OR 
B 


TEXAS 
~ 
INSTRUMENTS 


TYPES SN54HC651. 
SN54HC652. 
SN74HC651. 
SN74HC652 


OCTAL BUS TRANSCEIVERS AND REGISTERS 


WITH 3-STATE OUTPUTS 


INPUTS 
DATA 
IIOt 
OPERATION 
OR FUNCTION 


GAB 
GBA 
CAB 
CBA 
SAB 
SBA 
Al 
THRU AB 
Bl 
THRU BB 
'HC651 
'HC652 


L 
H 
H or L 
H or L 
X 
X 
Isolation 
Isolation 


L 
H 
1 
1 
X 
X 


Input 
In~ul 
Store A and B Data 
Store 
A and B Data 


X 
H 
1 
H or L 
X 
X 
Input 
Not specified 
Store A. Hold B 
Store A, Hold B 


H 
H 
1 
1 
X 
X 
Input 
Output 
Store A in both registers 
Store A in both registers 


L 
X 
H or L 
1 
X 
X 
Not specified 
Input 
Hold A. Store B 
Hold A. Store B 


L 
L 
1 
1 
X 
X 
Output 
Input 
Store B in both registers 
Store B in both registers 


L 
L 
X 
X 
X 
L 
Real· Time B Data to A Bus 
Real-Time 
B Data to A Bus 


L 
L 
X 
H or l 
X 
H 
Output 
Input 
Stored 
B Data to A Bus 
Stored B Data to A Bus 


H 
H 
X 
X 
L 
X 
Real-Time A Data to B Bus 
Real-Time A Data to B Bus 


H 
H 
H or L 
X 
H 
X 


Input 
Output 
Stored A Data to 8 Bus 
Stored A Data to B Bus 


Stored A Data to B Bus and 
Stored A Data to B Bus and 
H 
L 
H or L 
H or L 
H 
H 
Output 
Output 
Stored B Data to A Bus 
Stored B Data to A Bus 


t The data output functions may be enabled or disabled by various signals at the GAB and 'GBA inputs. Data input functions are always 
enabled. 
i.e .. data at the bus pins will be stored on every low-to-high 
transition 
on the clock inputs. 


logic symbols 


'HeS51 


GBA 
(21) 
ENl 
(BA) 


GAB 


(3) 
EN2 (AB) 
CBA 
(23) 
C4 
SBA 
(22) 
G5 
CAB 
(11 
CS 
SAB 
{21 
G7 


(4) 
(20) 


Al 
Bl 


(5) 
(19) 
A2 
B2 


(S) 
(18) 
A3 
B3 


(7) 
(17) 
A4 
B4 


{81 
(161 


A5 
B5 


(91 
(15) 
A6 
B6 


(10) 
(14) 
A7 
B7 


(11) 
(13) 
A8 
B8 


Pin numbers shown are for JT and NT packages. 


II 


'HCS52 
CI'J 
W 


GBA 
{211 
(J 


ENl 
[BAI 
:> 
GAB 
(31 
EN2 (AB) 


CBA 
(23) 


C4 
W 


(22) 
C 
SBA 
G5 
CAB 
{ll 
C6 
CI'J 
SAB 
(2) 
G7 
0 


(41 
(20) 
:!: 
Al 
;>1<J 
5 
40 
Bl 


I 
5 
1 
(J 


60 
7 
;>1[>2'\7 
::I: 
(5) 
'7 
(19) 


A2 
B2 


(6) 
(18) 


A3 
B3 


(7) 
(17) 


A4 
B4 


(81 
(1SI 


A5 
B5 
(9) 
(15) 


A6 
B6 


(10) 
(14) 


A7 
B7 


{III 
(13) 


A8 
B8 


TEXAS 
~ 
INSTRUMENlS 


II 


TYPES SN54HC651. 
SN54HC652. 
SN74HC651. 
SN74HC652 


OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 


GBA 
(211 


GAB 
(3) 


CBA 
1231 


SBA 
122 
CAB 
(11 


SAS 
(2) 


(5) 
--- 
---- 
~ 
82 
~~!61::: 
~ 


A4 
~ 
7 CHANNELS 
IDENTICAL 
~ 
:~ 


AS 
~ 
TO CHANNEll 
ABOVE 
~ 
85 


A6~ 
~B6 
:~~ 
J::g~~:~ 


:~ 
::;:: 
r 
--- 
---- 
:::~~:~:~ 


A4 
~ 
7 CHANNElS 
IDENTICAL 
~ 
84 


AS ~ 
TO CHANNEL 
1 ABOVE 
~ 
85 


A6~ 
~B6 


A7~ 
~B7 
A8~~ 
~ 
B8 


absolute maximum ratings. recommended operating conditions. and electrical characteristics 


See Table III, page 2-8. 


SN54HC651 
SN74HC651 


VCC 
TA - 
25°C 
SN54HC652 
SN74HC652 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
0 
6 
0 
4.3 
0 
5.5 


ft.lock 
Clock frequency 
4.5 V 
0 
31 
0 
22 
0 
27 
MHz 


6V 
0 
36 
0 
25 
0 
31 


2V 
80 
115 
95 


Pulse duration, 
CBA or 
16 
tw 
4.5 V 
23 
19 
ns 


CAB high or low 
6V 
14 
20 
16 


Setup 
time. 
A before 
CABt 


2V 
100 
150 
125 


'su 
4.5 V 
20 
30 
25 
ns 


or B before 
CBAT 
6V 
17 
26 
21 


Hold time, A after CABT 
2V 
5 
5 
5 


th 
or B after CBA t 
4.5 V 
5 
5 
5 
ns 


6V 
5 
5 
5 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54HC651. 
SN54HC652. 
SN74HC651. 
SN74HC652 


OCTAL BUS TRANSCEIVERS AND REGISTERS 


WITH 3-STATE OUTPUTS 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted). Cl = 50 pF (see Note 1) 


SN54HC651 
SN74HC652 
FROM 
TO 
TA - 
25°C 
SN54HC652 
SN74HC652 
UNIT 
PARAMETER 
VCC 
(INPUT) 
(OUTPUT) 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
6 
10 
4.3 
5.5 


fmax 
4.5 V 
31 
40 
22 
27 
MHz 


6V 
36 
45 
25 
31 


2V 
65 
180 
270 
225 


Ipd 
C8A or CA8 
A or B 
4.5 V 
18 
36 
54 
45 
ns 


6V 
14 
31 
46 
38 


2V 
50 
135 
205 
170 


Ipd 
A or B 
B or A 
4.5 V 
14 
27 
41 
34 
ns 


6V 
11 
23 
35 
29 


2V 
70 
190 
285 
240 


Ipd 
SBA or SABt 
A or B 
4.5 V 
20 
38 
57 
48 
ns 


6V 
16 
32 
48 
41 


2V 
85 
245 
370 
305 


len 
GBA or GAB 
A or B 
4.5 V 
25 
49 
74 
61 
ns 


6V 
20 
42 
63 
52 


2V 
50 
245 
370 
305 


tdis 
GBA or GAB 
A or B 
4.5 V 
23 
49 
74 
61 
ns 


6V 
20 
42 
63 
52 


2V 
28 
60 
90 
75 


II 
Any 
4.5 V 
8 
12 
18 
15 
ns 


6V 
6 
10 
15 
13 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted!. Cl - 
150 pF (see Note 1) 


SN54HC651 
SN74HC651 
FROM 
TO 
TA = 25°C 
PARAMETER 
VCC 
SN54HC652 
SN74HC652 
UNIT 
(INPUT) 
(OUTPUTI 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
90 
265 
400 
330 


Ipd 
CBA or CAB 
A or B 
4.5 V 
24 
53 
80 
66 
ns 


6V 
18 
46 
68 
57 


2V 
70 
220 
335 
275 


Ipd 
A or B 
B or A 
4.5 V 
20 
44 
70 
55 
ns 


6V 
15 
38 
57 
48 


2 V 
80 
275 
415 
345 


Ipd 
SBA or SABt 
A or B 
4.5 V 
24 
55 
83 
69 
ns 


6V 
20 
47 
70 
60 


2V 
100 
330 
500 
410 


len 
GBA or GAB 
A or B 
4.5 V 
33 
66 
100 
82 
ns 


6V 
27 
57 
85 
71 


2 V 
45 
210 
315 
265 


II 
Any 
4.5 V 
17 
42 
63 
53 
ns 


6V 
13 
36 
53 
43 


TEXAS 
." 
INSTRUMENTS 


II 


II 


HIGH-SPEED 
CMOS LOGIC 
TYPES SN54HCT651. 
SN54HCT652, 
SN74HCT651. 
SN74HCT652 


OCTAL BUS TRANSCEIVERS 
AND REGISTERS 


WITH 3·STATE OUTPUTS 


02804. 
MARCH' 
984 


• 
Inputs are TTL-Voltage 
Compatible 


• 
Bus Transceivers 
and Registers 


• 
Independent 
Registers 
and Enables for A 


and B Buses 


• 
High-Current 
3-State Outputs 
Can Drive up 


to 15 LSTTL Loads 


• 
Multiplexed 
Real-Time and Stored Data 


• 
Choice of True and Inverting 
Data Paths 


• 
Package Options 
Include 
Small Outline (SO) and 


Ceramic Chip Carriers 
in Addition 
to Plastic 


and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 


and Reliability 


(TOPVIEW) 


CAB 
1 U24 
VCC 
SAB 
2 
23 
CBA 
GAB 
3 
22 
SBA 


Al 
4 
21 
GBA 
A2 
5 
20 
Bl 


A3 
6 
19 
B2 
A4 
18 
B3 


A5 
17 
B4 
A6 
16 
B5 
A7 
10 
15 
B6 
A8 
11 
14 
B7 
GND 
12 
13 
88 


description 


These devices consist of bus transceiver circuits, 
Ootype flip-flops, 
and control 
circuitry 
arranged 


for multiplexed transmission 
of data directly from 


the 
data 
bus 
or 
from 
the 
internal 
storage 
registers. 
Enable GAB and GBA are provided to 
control the transceiver 
functions. 
SAB and SBA 


control pins are provided to select whether 
real- 


time or stored data is transferred. 
A low input 
level selects real-time 
data, and a high selects 


stored data. The examples on the following 
page 


demonstrate 
the 
four 
fundamental 
bus- 


management 
functions 
that 
can be performed 


with 
the 'HCT651 
and 'HCT652. 


SN54HCT651,SN54HCT652... FHORFK PACKAGE 


(TOPVIEW) 


COma:! 
U«<c 


..:..:..: 
U u'" '" 
<:lUlUZ>UUl 


282726 


25 


24 


23 
22 


21 


20 


19 


GBA 
Bl 
B2 
NC 
B3 


B4 


B5 


Al 
5 


A2 
6 


A3 
7 


NC 
8 


A4 
9 


A5 
10 


A6 
" 


r---OOQUOOr"CO 
..:..:ZZ"''''''' 
<:l 


NC - No internal connection 
Data on the A or B data bus, or both, 
can be 


stored in the internal 0 flip-flops 
by low-to-high 


transitions 
at the appropriate 
clock pins (CAB or 


CBA) regardless of the select or enable control 
pins. When SAB and SBA are in the real-time 
transfer 
mode. it is also possible to store data 


without 
using the internal 
Ootype flip-flops 
by 


simultaneously 
enabling GAB and GBA. In this configuration 
each output 
reinforces 
its input. Thus. when 
all other data sources to the two sets of bus lines are at high impedance. 
each set of bus lines will remain 
at its last state. 


The SN54HCT651 
and SN54HCT652 
are characterized 
for operation 
over the full military 
temperature 
range of - 55°C 
to 125°C. 
The SN74HCT651 
and SN74HCT652 
are characterized 
for operation 
from 
-40°C 
to 85°C. 


TEXAS '1!1 
INSTRUMENTS 


II 


II 


131 
(21) 
III 
1231 
(21 
(22) 


GAB 
GBA 
CAB 
CBA 
SAB 
SBA 
l 
l 
X 
X 
X 
l 


REAL-TIME 
TRANSFER 


BUS B TO BUS A 


~ 


131 
1211 
111 
1231 
121 
1221 


GAB 
GBA 
CAB 
CBA 
SAB 
SBA 


X 
H 
1 
X 
X 
X 


l 
X 
X 
T 
X 
X 
l 
H 
T 
T 
X 
X 


~ 


(31 
1211 
III 
1231 
(21 
(22) 


GAB 
GBA 
CAB 
CBA 
SAB 
SBA 


H 
H 
X 
X 
l 
X 


REAL-TIME 
TRANSFER 


BUS A TO BUS B 


131 . 1211 
111 


GAB 
GBA 
CAB 


H 
L 
H or L 


1231 
121 
1221 


CBA 
SAB 
SBA 


H or l 
H 
H 


TRANSFER 


STORED DATA 


TO A AND/OR 
B 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54HCT651. 
SN54HCT652. 
SN74HCT651. 
SN74HCT652 


OCTAL BUS TRANSCEIVERS AND REGISTERS 


WITH 3·STATE OUTPUTS 


INPUTS 
DATA 
110' 
OPERATION 
OR FUNCTION 


GAB 
GBA 
CAB 
CBA 
SAB 
SBA 
Al 
THRU AB 
Bl 
THRU BB 
'HCT651 
'HCT652 


L 
H 
H or L 
H or L 
X 
X 
Isolation 
Isolation 


L 
H 
1 
, 
X 
X 


Input 
Input 
Store A and B Data 
Store 
A and 
8 Data 


X 
H 
1 
H or L 
X 
X 
Input 
Not specified 
Store A, Hold B 
Store A, Hold B 


H 
H 
, 
1 
X 
X 
Input 
Output 
Store A in both registers 
Store A in both registers 


L 
X 
H or L 
1 
X 
X 
Not specified 
Input 
Hold A, Store 8 
Hold A. Store B 


L 
L 
1 
1 
X 
X 
Output 
Input 
Store B in both registers 
Store B in both registers 


L 
L 
X 
X 
X 
L 
Real-Time 8 Data to A Bus 
Real-Time B Data to A Bus 


L 
L 
X 
H or L 
X 
H 
Output 
Input 
Stored 
B Data 
to A Bus 
Stored 
B Data 
to A Bus 


H 
H 
X 
X 
L 
X 
Real-Time A Data to B Bus 
Real-Time A Data to B Bus 


H 
H 
H or L 
X 
H 
X 


Input 
Output 
Stored A Data to B Bus 
Stored 
A Data 
to B Bus 


Stored A Data to B Bus and 
Stored 
A Data to B Bus and 


H 
L 
H or L 
H or L 
H 
H 
Output 
Output 
Stored B Data to A Bus 
Stored 
B Data to A Bus 


t The data output functions 
may be enabled or disabled by various signals at the GAB and GSA inputs. Data input functions 
are always 
enabled, i.e., data at the bus pins will be stored on every low-to-high 
transition 
on the clock inputs. 


logic symbols 


'HCT651 


GBA 
(211 
ENlIBA) 


GAB 


(3) 


EN2 lAB) 
CBA 
(23) 
C4 
SBA 
(22) 


G5 


CAB 


(1) 
C6 


SAB 
(2) 
G7 


(41 
(201 


Al 
Bl 


(5) 
(191 


A2 
B2 


(6) 
(181 


A3 
B3 


(7) 
(17) 


A4 
B4 


(8) 
1161 


AS 
B5 


(9) 
(15) 


A6 
B6 


(10) 
1141 


A7 
B7 


(11) 
1131 


A8 
B8 


Pin numbers shown are for JT and NT packages. 


II 


'HCT652 
enw 


GBA 
(21) 
(J 


ENlIBA) 
:> 
GAB 
13) 


EN2 lAB) 
CBA 
(231 
C4 
W 


SBA 
122) 
G5 
C 


CAB 
(1) 
C6 
en 


SAB 
12) 
G7 
0 


(4) 
(20) 
~ 
Bl 
Al 
(J 


7 
::I: 


(51 
7 
119) 


A2 
B2 


(6) 
(18) 


A3 
B3 


(7) 
(17) 


A4 
B4 


18) 
116) 


AS 
B5 


(91 
1151 
A6 
B6 


1101 
(14) 


A7 
B7 


(11) 
113) 


A8 
B8 


TEXAS 
~ 
INSTRUMENTS 


II 


TYPES SN54HCT651. 
SN54HCT652. 
SN74HCT651. 
SN74HCT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 


logic diagram (positive logic) 


'HCT651 


GBA 
(21) 


GAB 
(3) 


CBA 
1231 
SBA 
(22 
CAB 
III 
SAB 
121 


A2 ~ 
I •• l~:l 
82 
A3i*-1 
~.3 
A4 ~ 
7 CHANNELS IDENTICAL 
: :: h6! 
84 


AS ~ 
TO CHANNEL 1 ABOVE 
115185 
A6 ~ 
: ::1141 
B6 
:~ 1111:: L 
~:~ 


:~:~:::: 
--- ---- 
i::g:~:~ 


A4 ~ 
7 CHANNELS IDENTICAL 
~ 
84 


AS ~ 
TO CHANNEL 
1 ABOVE 
~ 
85 


A6~ 
~B6 


A7~ 
~.7 
A8~ 
~ 
B8 


absolute maximum ratings, recommended operating conditions, and electrical characteristics 


See Table VII, page 2-14. 


SN54HCT651 
SN74HCT651 


VCC 
TA - 
25°C 
SN54HCT652 
SN74HCT652 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
0 
25 
0 
17 
0 
20 
fclock 
Clock frequency 
MHz 


5.5 V 
0 
28 
0 
19 
0 
22 


Pulse 
duration. 
CBA or CAB 
4.5 V 
20 
30 
25 
Iw 
high or low 
5.5 V 
18 
27 
23 
ns 


Setup time. A before CASt 
4.5 V 
15 
23 
19 
Isu 
or B before CBA t 
5.5 V 
14 
21 
17 
ns 


Hold time. A after CASt 
4.5 V 
5 
5 
5 
Ih 
or B after 
CBA t 
5.5 V 
5 
5 
5 
ns 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54HCT651, 
SN54HCT652, 
SN74HCT651, 
SN74HCT652 


OCTAL BUS TRANSCEIVERS AND REGISTERS 


WITH 3-STATE OUTPUTS 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), CL - 
50 pF (see Note 1) 


SN54HCT651 
SN74HCT652 


FROM 
TO 
TA 
- 
25°C 
PARAMETER 
VCC 
SN54HCT652 
SN74HCT652 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
25 
35 
17 
20 
fmax 
MHz 


5.5 V 
28 
40 
19 
22 


C8A or CA8 
4.5 V 
18 
36 
54 
45 
Ipd 
A or B 
ns 
5.5 V 
16 
32 
49 
41 


4.5 V 
14 
27 
41 
34 
Ipd 
A or B 
B or A 
ns 
5.5 V 
12 
24 
37 
31 


S8A or SABI 
4.5 V 
20 
3B 
57 
48 
Ipd 
A or B 
ns 
5.5 V 
17 
34 
51 
43 


GBA or GAB 
4.5 V 
25 
49 
74 
61 
len 
A or B 
ns 
5.5 V 
22 
44 
67 
55 


GBA or GAB 
4.5 V 
25 
49 
74 
61 
tdis 
A or B 
ns 
5.5 V 
22 
44 
67 
55 


4.5 V 
9 
12 
18 
15 


II 
Any 
5.5 V 
7 
11 
16 
14 
ns 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted!. CL - 
150 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HCT651 
SN74HCT651 


PARAMETER 
VCC 
SN54HCT652 
SN74HCT652 
UNIT 
(lNPUTI 
(OUTPUTI 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
24 
53 
80 
66 
Ipd 
CBA or CAB 
A or B 
ns 
5.5 V 
22 
47 
72 
60 


4.5 V 
22 
44 
70 
55 
Ipd 
A or B 
B or A 
ns 
5.5 V 
20 
39 
60 
50 


SBA or SABI 
4.5 V 
26 
55 
83 
69 
Ipd 
A or B 
ns 
5.5 V 
24 
49 
74 
62 


GBA or GAB 
4.5 V 
33 
66 
100 
82 
len 
A or B 
ns 
5.5 V 
30 
59 
90 
74 


4.5 V 
17 
42 
63 
53 
II 
Any 
5.5 V 
14 
38 
57 
48 
ns 


TEXAS ~ 


INSTRUMENTS 


II 


• 
Bus Transceivers 
with Inverting 
Outputs 


('HC658) or True Outputs 
('HC659) 


• 
Generates a Parity Bit for A Bus and B Bus 


• 
Easily Cascadable 


• 
Internal Active Pull-Ups and Pull-Downs 


• 
High-Current 
3-State Outputs 
Can Drive up 
to 15 LSTTL Loads 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality 
and Reliability 


description 


These octal 
bus transceivers 
are designed for 


asynchronous, 
bidirectional 
communication 


between data buses. The devices transmit 
data 


from the A Bus to the B Bus or from the B Bus 
to the 
A Bus, depe'nding 
on the 
~vel 
at the 
direction 
control 
inputs, 
GAB and GBA. Thes'e 
devices also generate parity outputs, 
APO and 
BPO, which reflect the number of high levels at 
the A Bus and B Bus, respectively, 
taking 
into 


account 
the parity 
inputs API and BPI. 


The bidirectional I/O ports feature active circuitry 
on the input stage that, when the output shared 
by that pin is disabled, will maintain the input in 
the last state taken by the output. This state will 
be maintained 
until changed by activity 
on the 


bus. The advantage of this arrangement 
is that 


when 
all outputs 
on the bus are disabled, the 


inputs will be prevented from floating, 
resulting 


in minimum 
power 
dissipation 
and minimum 


susceptibility 
to noise. This eliminates any need 


for external 
pull-up or pull-down 
resistors, 
The 
parity inputs API and BPI have similar circuits, 
For further information, 
see Typical Application 
Data. 


The 
SN54HC65B 
and 
SN54HC659 
are 


characterized 
for operation over the full military 
temperature 
range of 
- 55°C 
to 125°C. 
The 
SN74HC658 
and SN75HC659 
are characterized 


for operation 
from 
- 40°C 
to 85 °C. 


SN54HC658, 
SN54HC659 
... 
JT PACKAGE 


SN74HC658, 
SN74HC659 
... 
JT OR NT OR 0 (~ SO) PACKAGE 


(TOP VIEW) 


GAB 
1 V24 
VCC 


Al 
2 
23 
GBA 


A2 
3 
22 
B1 


A3 
4 
21 
B2 


A4 
5 
20 
B3 


A5 
6 
19 
B4 


A6 
7 
18 
B5 


A7 
8 
17 
B6 


A8 
9 
16 
B7 


8PI 
10 
15 
B8 


BPO 
11 
14 
API 


GND 
12 
13 
APO 


SN54HC658, 
SN54HC659 
. ' . FH OR FK PACKAGE 


(TOP VIEW) 


'" 
U<l: 
N •....<tUUal 
.•... 
<l:<l:0 Z >10 '" 


4 
3 
2 
1 282726 


A3 
5 
25 
B2 


A4 
6 
24 
B3 


A5 
7 
23 
B4 


NC 
8 
22 
NC 


A6 
9 
21 
B5 


A7 
10 
20 
B6 


A8 
11 
19 
B7 


12131415161718 


TEXAS '1!1 
INSTRUMENlS 


II 


TYPES SN54HC658. SN54HC659. SN74HC658, SN74HC659 
OCTAL BUS TRANSCEIVERS WITH PARITY 


CONTROL 
NUMBER OF HIGH 
NUMBER OF HIGH 
OUTPUTS 
OPERATION 


INPUTS 
INPUTS ON 
INPUTS ON 


GBA GAB 
A BUS AND API 
B BUS AND BPI 
APO 
BPO 
'HC65B 
'HC659 


X 
O. 2, 4. 6, B 
Z 
H 
B Data to A Bus 
L 
L 
B Data to A Bus 
X 
1.3, 
5. 7, 9 
Z 
L 


O,2.4,6.B 
X 
H 
Z 
A Data to B Bus 
H 
H 
A Data to B Bus 
1,3.5,7.9 
X 
L 
Z 


H 
L 
X 
X 
Z 
Z 
Isolation 
Isolation 


X 
0.2.4.6. 
B 
H 


X 
1. 3, 5. 7, 9 
L 
B Data to A Bus, 
S Data to A Bus. 


L 
H 
A Data to B Bus 
0, 2. 4, 6. B 
X 
H 
A Data to B Bus 


1,3.5,7.9 
X 
L 


logic symbols 
II 


'HC65B 
'HC659 


GBA 


GAB 
::I:n 
Al 
Bl 
Al 


s:0 
A2 
B2 
A2 


(J) 
C 
A3 
B3 
A3 


m< 
A4 
A4 
B4 
n 
A5 
A5 
m 
(J) 


A6 
B6 
A6 


A7 
A7 


A8 
A8 


API 
(14) 
2k 
2'\7 
(131 
(141 
2k 
(131 APO 
APO 
API 
2'\7 


11 
2k 
21 
2k 
11 
21 


12 
22 
12 
22 
13 
23 
13 
23 


14 
24 
14 
24 


15 
25 
15 
25 
16 
26 
16 
26 


17 
27 
17 
27 
18 
28 
18 
28 


BPO 
(111 
'\71 
(10) 
BPO 
(111 
'\71 
(101 
BPI 
BPI 


Pin numbers shown are for JT and NT packages. 


TEXAS "!1 


INSTRUMENlS 


TYPES SN54HC658, SN54HC659, SN74HC658. SN74HC659 


OCTAL BUS TRANSCEIVERS 
WITH PARITY 


logic diagram (positive logic) 


_ 
(231 
G8A 


r --------------- 
I 
I 
I 
IIII 


en 
w(J 
:> 
wc 
en 


(131 
APO 0 


:2E 
(J 
::I: 


B211 
83 
B4 
85 
86 
B7 
BS 


A2 
13) 
A3 
141 


A4 
(51 
16) 
A5 
17) 
A6 
IS) 


~~ 
(91 


maximum ratings. recommended operating conditions. and electrical characteristics 


See Table III, page 2-8. 


Because of the nature of the transceiver 
I/O ports and the parity inputs, the following 
additional parameter 
also applies. It is the peak current 
as the input changes from 0 V to VCC. 


SN54HC658 
SN74HC65S 
PARAMETER 
TEST CONDITION 
VCC 
TA 
- 
25°C 
SN54HC659 
SN74HC659 
UNIT 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


11M 
vI 
- 
0 to VCC 
6V 
±400 
±520 
±520 
.A 


TEXAS .• 
INSTRUMENlS 


II 


TYPES SN54HC658. 
SN74HC658 
OCTAL BUS TRANSCEIVERS WITH PARITY 


'HC658 switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA - 
25°C 
SN54HC658 
SN74HC658 
PARAMETER 
vCC 
UNIT 
(lNPUTI 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
75 
150 
225 
190 


Ipd 
A or B 
B or A 
4.5 V 
15 
30 
45 
38 
ns 


6V 
13 
26 
38 
32 


APO 
2V 
115 
230 
345 
290 


Ipd 
A or B 
or 
4.5 V 
23 
46 
69 
5B 
ns 


BPO 
6V 
20 
39 
59 
49 


API 
APO 
2V 
77 
155 
235 
195 


Ipd 
or 
or 
4.5 V 
15 
31 
47 
39 
ns 


BPI 
BPO 
6V 
13 
26 
40 
33 


GAB 
APO 
2V 
117 
235 
355 
295 


len 
or 
or 
4.5 V 
23 
47 
71 
59 
ns 


GBA 
BPO 
6V 
20 
40 
60 
50 


GAB 
APO 
2V 
117 
235 
355 
295 


tdis 
or 
or 
4.5 V 
23 
47 
71 
59 
ns 


GBA 
BPO 
6V 
20 
40 
60 
50 


2V 
2B 
60 
90 
75 


II 
Any 
4.5 V 
8 
12 
18 
15 
ns 


6V 
6 
10 
15 
13 


'HC658 switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted), CL = 150 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC658 
SN74HC658 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
117 
235 
355 
295 


Ipd 
A or B 
B or 
A 
4.5 V 
23 
47 
71 
59 
ns 


6V 
20 
41 
60 
51 


APO 
2V 
157 
315 
475 
395 


Ipd 
A or B 
or 
4.5 V 
31 
63 
95 
79 
ns 


BPO 
6V 
27 
54 
B1 
6B 


API 
APO 
2V 
120 
240 
365 
300 


Ipd 
or 
or 
4.5 V 
24 
4B 
73 
60 
ns 


BPI 
BPO 
6V 
20 
41 
62 
52 


GAB 
APO 
2 V 
160 
320 
4B5 
400 


len 
or 
or 
4.5 V 
32 
64 
97 
BO 
ns 


GBA 
BPO 
6V 
27 
55 
B2 
69 


2V 
37 
210 
315 
265 


II 
Any 
4.5 V 
12 
42 
63 
53 
ns 


6V 
10 
36 
53 
45 


TEXAS -Ij} 
INSTRUMENTS 


TYPES SN54HC659. 
SN74HC659 


OCTAL BUS TRANSCEIVERS WITH PARITY 


'HC659 switching 
characteristics over recommended operating free-air temperature range (unless 
otherwise noted). CL = 50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC659 
SN74HC659 


PARAMETER 
vcc 
UNIT 


(INPUT) 
(OUTPUn 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2 V 
70 
140 
210 
175 


tpd 
A or B 
B or A 
4.5 V 
14 
28 
42 
35 
ns 


6V 
12 
24 
36 
30 


APa 
2V 
115 
230 
345 
290 


tpd 
A or B 
or 
4.5 V 
23 
46 
69 
58 
ns 


BPa 
6V 
20 
39 
59 
49 


API 
APa 
2V 
77 
155 
235 
195 


tpd 
or 
or 
4.5 V 
15 
31 
47 
39 
ns 


BPI 
BPa 
6V 
13 
26 
40 
33 


GAB 
APa 
2 V 
117 
235 
355 
295 


ten 
or 
or 
4.5 V 
23 
47 
71 
59 
ns 


GBA 
BPa 
6V 
20 
40 
60 
50 


GAB 
APa 
2V 
117 
235 
355 
295 


tdis 
or 
or 
4.5 V 
23 
47 
71 
59 
ns 


GBA 
BPa 
6V 
20 
40 
60 
50 


2V 
28 
60 
90 
75 


tt 
Any 
4.5 V 
8 
12 
18 
15 
ns 


6V 
6 
10 
15 
13 


'HC659 switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted), CL = 150 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC659 
SN74HC659 
PARAMETER 
VCC 
UNIT 
(INPUTI 
{OUTPUTI 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
117 
225 
340 
280 


tpd 
A or B 
B or A 
4.5 V 
23 
45 
68 
56 
ns 


6V 
20 
39 
58 
49 


APa 
2V 
157 
315 
475 
395 


tpd 
A or B 
or 
4.5 V 
31 
63 
95 
79 
ns 


BPa 
6V 
27 
54 
81 
68 
API 
APa 
2V 
120 
240 
365 
300 


tpd 
or 
or 
4.5 V 
24 
48 
73 
60 
ns 


BPI 
BPa 
6V 
20 
41 
62 
52 


GAB 
APa 
2V 
160 
320 
485 
400 


ten 
or 
or 
4.5 V 
32 
64 
97 
80 
ns 


GBA 
BPa 
6V 
27 
55 
82 
69 


2 V 
37 
210 
315 
265 


tt 
Any 
4.5 V 
12 
42 
63 
53 
ns 


6V 
10 
36 
53 
45 


TEXAS "!1 
INSTRUMENTS 


II 


II 


TYPES SN54HC658. SN54HC659. SN74HC658, SN74HC659 
OCTAL BUS TRANSCEIVERS 
WITH PARITY 


The unique structure 
used on the 
1/0 
ports 
and the parity 
inputs 
of these devices 
deserves 
some special 
consideration 
(see Figure 1). Only the input 
structure 
is shown. 
The conventional 
3-state 
output 
structure 
associated 
with 
each 1/0 
port has been omitted 
to facilitate 
understanding 


The two 
inverters 
(G1 and G2) have a transmission 
gate (TG1) connected 
in a feedback 
loop around them. 
This transmission 
gate is connected 
in an unusual fashion, that is, with the gates of both transistors 
connected 
to the output of G1. Thus, with the output of G1 at either a high or a low level, one or the other of the transistors 
will be turned on allowing 
feedback of the output 
of G2 to the input of G1. The effect 
of TG 1 is that the input 
level will be maintained 
at whatever 
level existed prior to the bus being disabled or the level currently 
existing 
on the bus will be reinforced. 


To understand 
the operation 
of this input, 
assume that initially 
the input is at a low logic level. As the input 
voltage is raised, TG 1 sinks current to attempt to maintain the low level. However, TG 1 consists of small geometry 
transistors 
and appears resistive 
as current flows 
thus allowing 
the input voltage to rise toward 
the threshold 
voltage of G1. When the threshold 
voltage is reached, G1 changes state causing G2 to change state. G2 then 
attempts 
to maintain 
a high level on the input through TG 1. A similar operation 
occurs when the input voltage 
is decreased toward 
the threshold 
voltge of G1. G2 sources current through TG 1 until the threshold 
is reached. 


This characteristic 
of the input stage has some implications 
for the input current 
levels. With the input held 
at either VCC or GND, there is no voltage across TG1 and negligible input current. However, as the input voltage 
is raised from GND or lowered from VCC, the input current rises as the voltage across TG1 increases. The input 
current continues to rise until it reaches a maximum just as the threshold voltage of G1 is reached. This maximum 
corresponds to parameter 11M shown in the electrical characteristics 
table. Because G1 consists of small geometry 
transistors, 
11M has a value much lower than the output 
drive capability 
of a conventional 
'HC output 
stage. 


Also for this reason, the input configuration 
has negligible 
effect 
when the 1/0 
port is used as an output. 


This configuration 
provides 
for minimum 
power 
dissipation 
when the bus is inactive 
(all outputs 
on the bus 
in the high-impedance 
state) and minimum 
susceptibility 
to noise on the bus during this time. The increase in 
input current may go unnoticed as it only occurs during transitions on the bus. Care must be taken when measuring 
input currents 
(e.g., at incoming 
inspection) 
to ensure that the input voltage 
is set to the correct 
value. 


The use of these devices for interfacing 
to 8-, 16-, and 24-bit-wide 
memory 
arrays with 
parity 
is illustrated 


in Figures 2, 3, and 4. 


TEXAS -Ij} 
INSTRUMENTS 


TYPES SN54HC658, SN54HC659, SN74HC658. SN74HC659 


OCTAL BUS TRANSCEIVERS 
WITH PARITY 


CONTROL { 


'HC65SI'HC659 


G8A 
RM 
GA8 


81 


82 


83 


84 


85 


86 


87 


AS 
8S 


API 
APO 


8PO 
8PI 


li8A 
RAM 
l{~~ 
RM 
[RMi 
~- GA8 


Al 
81 


A2 
82 


A3 
83 


A4 
84 


A5 
85 


A6 
86 


A7 
87 


AS 
8S 


8PI 
APO- 
8PO 
API 


'HC65S/,HC659 
- li8A 
RAM J 
RM 
[RNiI 
- 
GA8 


Al 
81 


A2 
82 


A3 
83 


A4 
84 


A5 
85 


A6 
86 


A7 
87 


AS 
8S 
r- 
8PI 
APO 


r 


8PO 
API - 


TEXAS -1!1 
INSTRUMENTS 


II 


TYPES SN54HC658. SN54HC659. SN74HC658. SN74HC659 
OCTAL BUS TRANSCEIVERS 
WITH PARITY 


TYPICAL APPLICATION 
DATA 


CONTROL 
{ 


'HC658/'HC659 


GBA 
r-tRJWlRAM 
J 
GAB 


Al 
Bl 


A2 
B2 


A3 
B3 


DATA 


BUS 
A4 
B4 


DO THRU 
AS 
B5 


07 
A6 
B6 


A7 
B7 


AS 
B8 


~ 


API 
APO 


~ 
r 
r- 


BPO 
BPI 


PARITY 
BIT 
II 


RM 


'HC65S/'HC659 
f-- 
GBA 
r-t:,RJWI 
RAM 
~ 
I--- 
GAB 


::I: 
Al 
B1 


(") 
A2 
B2 
s: 
A3 
B3 
0 
DATA 


BUS 
A4 
B4 
en 
08 THRU 
AS 
B5 


C 
015 
A6 
B6 


m 
A7 
B7 
< 


AS 
BS 


(") 
~ 


API 
APO~ 


'HC280 
r 


BPO 
BPI I.:!- 
2k 
m 
A 
PART 
OF 


en 
'HC367 


B ti 
PARTOF 
C 
'HCOO 


'HC65S/'HC659 
-0 
EV~ENr- 
\7 D 
'-- 
GBA 
~RJWJRAM 
~ 
~ 
E 
'-- 
GAB 
~ 
F 


Al 
Bl 
~ 
G 


A2 
B2 
~ 
H 
O~O~ERROR 


DATA 
A3 
B3 
~ 
I 


BUS 
A4 
B4 
~ 
J 


016 
THRU 
AS 
B5 
.". 


023 
1----- 
A6 
B6 
l=::: 


A7 
B7 


AS 
BS 
*r 


API 
APO r----- 


BPO 
BPI Il- 


TEXAS 
~ 
INSTRUMENlS 


HIGH-SPEED 
CMOS LOGIC 
TYPES SN54HCT658, 
SN54HCT659. 
SN74HCT658, 
SN74HCT659 


OCTAL BUS TRANSCEIVERS WITH PARITY 


• 
Inputs are TT-Voltage 
Compatible 


• 
Bus Transceivers 
with Inverting 
Outputs 


('HCT658) or True Outputs 
('HCT 659) 


• 
Generates 
a Parity Bit for A Bus and B Bus 


• 
Easily Cascadable 


• 
Internal 
Active 
Pull-Ups 
and Pull-Downs 


• 
High-Current 
3-State Outputs 
Can Drive up 
to 15 LSTTL Loads 


• 
Package Options 
Include 
Small Outline (SO) and 
Ceramic Chip Carriers 
in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 


and Reliability 


description 


These octal 
bus transceivers 
are designed 
for 


asynchronous, 
bidirectional 
communication 
between 
data buses. The devices transmit 
data 


from the A Bus to the B Bus, or from the B Bus 
to the A Bus, depending 
on the levels at the 


direction 
control 
inputs, 
GAB and GBA. These 


devices also generate parity outputs, 
APO and 
BPO, which reflect the number of high levels at 
the A Bus and B Bus, respectively, 
taking 
into 
account 
the parity 
inputs 
API and BPI. 


SN54HCT658, 
SN54HCT659 
... 
JT PACKAGE 


SN74HC658, 
SN74HCT659 
... 
JT OR NT OR 0 (~ SO) PACKAGE 


(TOP VIEW) 


1 V24 


2 
23 


3 
22 


4 
21 


5 
20 


6 
19 


7 
18 


8 
17 


9 
16 
10 
15 


11 
14 


12 
13 


Vcc 
~BA 


B1 
B2 
B3 


B4 
B5 
B6 


B7 
B8 


API 


APO 


GAB 
At 
A2 
A3 


A4 
A5 
A6 
A7 
A8 


BPI 
BPO 
GND 


SN54HCT658, 
SN54HCT659 
... 
FH OR FK PACKAGE 


(TOP VIEW) 


<D 
U<l: 
N •....«UUal 
..... 
<l:<l:ClZ>ICl<D 


282726 


25 
B2 


24 
B3 


23 
B4 


22 
NC 


21 
B5 


20 
B6 
19 
B7 
The bidirectional 
I/O ports feature active circuits 
on the input stage that, when the output shared 
by that pin is disabled, will maintain the input in 
the last state taken by the output. This state will 
be maintained 
until changed by activity 
on the 
bus. The advantage 
of this arrangement 
is that 
when 
all outputs 
on the bus are disabled, 
the 


inputs will be prevented from floating, 
resulting in minimum 
power dissipation 
and minimum 
susceptibility 
to noise. This eliminates 
any need for external 
pull-up or pull-down 
resistors. 
The parity 
inputs API and 


BPI have similar circuits. 
For further information, 
see Typical Application 
Data in 'HC658 
series data sheet. 


The SN54HCT658 
and SN54HCT659 
are characterized 
for operation 
over the full military 
temperature 
range of - 55°C 
to 125°C. 
The SN74HCT658 
and SN74HCT659 
are characterized 
for operation 
from 


-40°C 
to 85°C. 


TEXAS "!1 
INSTRUMENTS 


II 


TYPES SN54HCT658. 
SN54HCT659, 
SN74HCT658, 
SN74HCT659 
OCTAL BUS TRANSCEIVERS 
WITH PARITY 


CONTROL 
NUMBER OF HIGH 
NUMBER OF HIGH 
OUTPUTS 
OPERATION 
INPUTS 
INPUTS ON 
INPUTS ON 


GBA 
GAB 
A BUS AND API 
B BUS AND BPI 
APO 
BPO 
'HCT65B 
'HCT659 


X 
0, 2, 4, 6, 8 
Z 
H 
B Data to A Bus 
L 
L 
B Data 
to A Bus 


X 
1,3,5,7,9 
Z 
L 


0, 2,4,6,8 
X 
H 
Z 
A. Data to 8 Bus 
H 
H 
A Data 
to B Bus 
, ,3,5,7,9 
X 
L 
Z 


H 
L 
X 
X 
Z 
Z 
Isolation 
Isolation 


X 
0, 2,4,6,8 
H 


X 
1,3,5,7,9 
L 
B Data to A Bus, 
S Data to A Bus, 
L 
H 
A Data to B Bus 
A Data 
to 
B Bus 
0, 2, 4, 6, 8 
X 
H 


1,3,5,7,9 
X 
L 


logic symbols 
II 


'HCT658 
'HCT659 


GBA 
GBA 


GAB 
GAB 
::I: 
Al 
Bl 
Al 
(") 
~ 
A2 
B2 
A2 
0 
en 
A3 
83 
A3 
0 
m 
A4 
B4 
A4 
~ 
(") 
A5 
A5 
m 
en 
A6 
A6 


A7 
A7 


A8 
A8 


(14) 
2k 
2'V 
(13) APO 
(14) 
2k 
(13) APO 
API 
API 
2'V 


11 
2k 
21 
2k 
11 
21 
12 
22 
12 
22 
13 
23 
13 
23 
14 
24 
14 
24 
15 
25 
15 
25 
16 
26 
16 
26 
17 
27 
17 
27 
18 
28 
18 
28 
BPO 111) 
'VI 
(10) 
BPI 
BPO 
1111 
'VI 
(10) 


BPI 


Pin numbers shown are for JT and NT packages. 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54HCT658. SN54HCT659. SN74HCT658. SN74HCT659 


OCTAL BUS TRANSCEIVERS 
WITH PARITY 


A2 
(3) 


A3 
(41 


A4 
::: 
AS 


A6 
:~: 


:~ 
(9) 


r --------------- 
I 
I 
II 
III 


~ 


'HCT659 


maximum ratings, recommended operating conditions. and electrical characteristics 


See Table VII, page 2-14. 


Because of the nature of the transceiver 
1/0 ports and the parity inputs, the following 
parameter also applies. 


It is the peak current 
as the input changes from 0 V to VCC. 


SN54HCT658 
SN74HCT658 


PARAMETER 
TEST CONDITION 
VCC 
TA - 
25°C 
SN54HCT659 
SN74HCT659 
UNIT 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


11M 
VI - 
0 to VCC 
5.5 V 
±400 
±520 
±520 
"A 


TEXAS ." 
INSTRUMENTS 


82 
3 


83 


84 
85 
86 


87 
88 


TYPES SN54HCT658. 
SN74HCT658 
OCTAL BUS TRANSCEIVERS WITH PARITY 


'HCT658 switching 
characteristics 
over recommended operating free-air temperature range (unless 
otherwise 
noted). CL = 50 pF (see Note 1) 


FROM 
TO 
TA - 
25°C 
SN54HCT658 
SN74HCT658 
PARAMETER 
vcc 
UNIT 
(lNPUTI 
(OUTPUTI 
MIN 
TVP 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
15 
30 
45 
38 
Ipd 
A or B 
8 or A 
ns 


5.5 V 
13 
27 
41 
34 


4.5 V 
23 
46 
69 
58 
Ipd 
A or B 
APO or BPO 
ns 


5.5 V 
20 
41 
62 
52 


4.5 V 
15 
31 
47 
39 


Ipd 
API or BPI 
APO or BPO 
ns 


5.5 V 
14 
2B 
42 
35 


GAB or GBA 
4.5 V 
24 
47 
71 
59 


'en 
APO or BPO 
ns 


5.5 V 
21 
42 
64 
53 


GAB or GBA 
4.5 V 
24 
47 
71 
59 
tdis 
APO or BPO 
ns 


5.5 V 
21 
42 
64 
53 


4.5 V 
B 
12 
1B 
15 


II 
Any 
5.5 V 
7 
11 
16 
14 
ns 


::I: 
'HCT658 switching 
characteristics 
over recom·mended operating free-air temperature range (unless 
n 
otherwise 
noted). CL = 150 pF (see Note 1) 
s:o 
enc 
m<n 
m 
en 


FROM 
TO 
TA - 
25°C 
SN54HCT658 
SN74HCT658 
PARAMETER 
Vcc 
UNIT 
(INPUT I 
{OUTPUTI 
MIN 
TVP 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
23 
47 
71 
59 


Ipd 
A or B 
B or A 
ns 


5.5 V 
21 
42 
64 
53 


4.5 V 
31 
63 
95 
79 


Ipd 
A or B 
APO or BPO 
ns 
5.5 V 
2B 
56 
B5 
71 


4.5 V 
24 
4B 
73 
60 
Ipd 
API or BPI 
APO or BPO 
ns 


5.5 V 
21 
43 
65 
54 


GAB or GBA 
4.5 V 
32 
64 
97 
BO 
len 
APO or BPO 
ns 
5.5 V 
2B 
57 
B7 
72 


4.5 V 
17 
42 
63 
53 
II 
Any 
5.5 V 
14 
3B 
57 
4B 
ns 


TEXAS "'11 
INSTRUMENTS 


TYPES SN54HCT659. 
SN74HCT659 


OCTAL BUS TRANSCEIVERS WITH PARITY 


'HCT659 switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA - 
25'C 
SN54HCT659 
SN74HCT659 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 
V 
14 
28 
42 
35 
tpd 
A or 8 
B or A 
ns 
5.5 V 
12 
25 
61 
50 


4.5 
V 
23 
46 
69 
58 
tpd 
A or 8 
APO or BPO 
ns 
5.5 
V 
20 
41 
62 
52 


4.5 
V 
15 
31 
47 
39 
tpd 
API or BPI 
APO or BPO 
ns 
5.5 
V 
14 
28 
42 
35 


GAB or GBA 
4.5 
V 
24 
47 
71 
59 


ten 
APO or 8PO 
ns 
5.5 
V 
21 
42 
64 
53 


GAB or GBA 
4.5 
V 
24 
47 
71 
59 


tdis 
APa 
or BPa 
ns 
5.5 V 
21 
42 
64 
53 


4.5 
V 
8 
12 
18 
15 


tt 
Any 


5.5 V 
7 
11 
16 
14 
ns 


r---;:~---'-----;P::-o-w-e-r 
--;d:-is-,si-p.--;t7"io-n-c-.-p.-c""it-.-nc-e---,-----,N"'o-,l-,-o."'d:-, 
C;T'-A-~-'2::-;5"""'C~-'----";:"6""2 
-p""F-:-ty-p---' 
• 


'HCT659 switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted). CL = 150 pF (see Note 1) 


FROM 
TO 
TA - 
25·'C 
SN54HCT659 
SN74HCT659 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 
V 
23 
45 
68 
56 


tpd 
A or B 
B or A 
ns 
5.5 V 
20 
40 
84 
67 


4.5 
V 
32 
63 
95 
79 


tpd 
A or B 
APa 
or BPa 
ns 
5.5 V 
28 
56 
85 
71 


4.5 
V 
24 
48 
73 
60 
tpd 
API or BPI 
APQ or BPQ 
ns 
5.5 V 
21 
43 
65 
54 


GAB or (jBA 
4.5 
V 
32 
64 
97 
80 
ten 
APQ or BPQ 
ns 
5.5 
V 
29 
57 
87 
72 


4.5 
V 
21 
42 
63 
53 
tt 
Any 


5.5 
V 
19 
38 
57 
48 
ns 


TEXAS 
~ 
INSTRUMENTS 


II 


HIGH-SPEED 
CMOS LOGIC 
TYPES SN54HC664. 
SN54HC665. 
SN74HC664. 
SN74HC665 
OCTAL BUS TRANSCEIVERS WITH PARITY 


• 
Bus Transceivers 
with Inverting 
Outputs 
('HC664) or True Outputs ('HC665) 


• 
Generates a Parity Bit for A Bus and B Bus 


• 
Easily Cascadable 


• 
Internal Active Pull-Ups and Pull-Downs 


• 
High-Current 
3-State Outputs Can Drive up 
to 15 LSTTL Loads 


• 
Package Options Include Small Outline (SO) and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality 
and Reliability 


description 


These oct.al bus transceivers 
are designed for 
asynchronous, 
bidirectional 
communication 
between data buses. The devices transmit 
data 
from the A Bus to the B Bus or from the B Bus 
to the A Bus, depending 
on the 
level at the 
direction control input, DIR. The enable input, G, 
can be used to disable the device so that the 
buses 
are 
isolated. 
These 
devices 
will 
also 
generate parity outputs, 
APO and BPO, which 


reflect the number of high levels at the A Bus 
and B Bus, respectively, 
taking into account the 
parity inputs API and BPI. 


SN54HC664, 
SN54HC665 
... 
JT PACKAGE 
SN74HC664, 
SN74HC665 
.•. 
JT OR NT OR 0 (~ SO) PACKAGE 
(TOP VIEW) 


1 U24 


2 
23 


3 
22 


4 
21 


5 
20 


6 
19 


7 
18 


17 


16 


15 


14 


13 


DIR 
Al 
A2 
A3 


A4 


A5 


A6 
A7 
AB 


BPI 


BPO 
GND 


r""l74~3~2n:;1J12~8~27!12~6!'"'," 


25 
24 


23 


22 


21 


20 


19 


A3 
5 


A4 
6 


A5 
7 
NC 
8 


A6 
9 
A7 
10 
AB 
11 
The bidirectional 110 ports feature active circuitry 
on the input stage that, when the output shared 
by that pin is disabled, will maintain the input in 
the last state taken by the output. This state will 
be maintained 
until changed by the activity 
on 
the bus. The advantage 
of this arrangement 
is 


that when all outputs 
on the bus are disabled, 
the 
inputs 
will 
be prevented 
from 
floating, 
resulting 
in minimum 
power 
dissipation 
and 
minimum susceptibility 
to noise. This eliminates 
any 
need 
for 
external 
pull-up 
or 
pull-down 
resistors. 
The parity 
inputs 
API and BPI have 
similar circuitry. 
For further information, 
see the 
Typical 
Application 
Data. 


The SN54HC664 
and SN54HC665 
are characterized for operation over the full military temperature 
range 


of -55°C 
to 125°C. 
The SN74HC664 
and SN74HC665 
are characterized 
for operation 
from 
-40°C 
to 85°C. 


TEXAS ~ 
INSTRUMENTS 


II 


TYPES 
SN54HC664, 
SN54HC665. 
SN74HC664, 
SN74HC665 
OCTAL 
BUS TRANSCEIVERS 
WITH PARITY 


CONTROL 
NUMBER OF HIGH 
NUMBER OF HIGH 
OUTPUTS 
OPERATION 


INPUTS 
INPUTS ON 
INPUTS ON 


G 
D1R 
A BUS AND API 
B BUS AND BPI 
APO 
BPO 
'HC664 
'HC665 


X 
0, 2, 4, 6, 8 
Z 
H 
B Data 
to A Bus 
L 
L 
1,3,5: 
7, 9 
B Data 
to A Bus 


X 
Z 
L 


0,2,4,6,8 
X 
H 
Z 
A Data 
to B Bus 
L 
H 
A Data 
to B Bus 
1,3,5,7,9 
X 
L 
Z 


H 
X 
X 
X 
Z 
Z 
Isolation 
Isolation 


logic symbols 


'HC664 
'HC665 


G (231 
G3 
DIR (11 
3ENl 
(BA) 
II 


3EN2 (AB) 


<J 
Al 
(2) 
<J 


C> 
C> 


<J 
A2 (3) 
<J 
:::I: 
C> 
C> 
(") 
A3 (41 
s:0 
A4 (51 


en 
C 
A5 (6) 


m< 
(") 
m 
en 


<J 
<J 


C> 
C> 


API (14) 
2k 
(13) APO 
API (141 
2k 
1131APO 
29 
29 


2k 
2k 
" 
21 
11 
21 
12 
22 
12 
22 
13 
23 
13 
23 


14 
24 
14 
24 
15 
25 
15 
25 
16 
26 
16 
26 


17 
27 
17 
27 
18 
28 
18 
28 


BPO (11) 
91 
(101 
(101 BPI 
BPI 


Pin numbers shown are for JT and NT packages. 


TEXAS -I!} 
INSTRUMENTS 


TYPES SN54HC664, SN54HC665, SN74HC664, SN74HC665 


OCTAL BUS TRANSCEIVERS 
WITH PARITY 


logic diagram (positive logic) 


<;1231 


(21182 
(20183 
(19) 
84 
I1S) 8S 


(171 86 
116) 8S 
I1S186 


A2 
(3) 


A3 
(41 


A4 
(S) 


AS (6) 
A617) 
A7 
(S) 


AS 191 


~ 


'HC66S 


maximum ratings. recommended operating conditions. and electrical characteristics 


See Table III, page 2-8. 


8ecause of the nature of the transceiver 
1/0 ports and the parity inputs, the following 
additional parameter 
applies. It is the peak current as the input changes from 0 V to VCC. 


SNS4HC664 
SN74HC664 


PARAMETER 
TEST CONDITION 
Vcc 
TA - 
25°C 
SN54HC665 
SN74HC665 
UNIT 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


11M 
VI = 0 to Vec 
6V 
±400 
±520 
±520 
"A 


TEXAS 
~ 
INSTRUMENTS 


II 


II 


TYPES SN54HC664, 
SN74HC664 
OCTAL BUS TRANSCEIVERS WITH PARITY 


'HC664 switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted). CL - 
50 pF (see Note 11 


FROM 
TO 
TA - 
25°C 
SN54HC664 
SN74HC664 
PARAMETER 
VCC 
UNIT 


(INPUT) 
(OUTPUTI 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
75 
150 
225 
190 


tpd 
A or B 
B or A 
4.5 V 
15 
30 
45 
38 
ns 


6V 
13 
26 
38 
32 


2 V 
115 
230 
345 
290 


APO or 
tpd 
A or B 
4.5 V 
23 
46 
69 
58 
ns 
8PO 
6V 
20 
39 
59 
49 


2V 
77 
155 
235 
195 


API or 
APO or 
tpd 
4.5 V 
15 
31 
47 
39 
ns 
8PI 
8PO 
6V 
13 
26 
40 
33 


- 
2 V 
125 
255 
385 
320 


G or 


ten 
A or B 
4.5 V 
25 
51 
77 
64 
ns 
DIR 
6V 
22 
43 
65 
54 


G or 
2V 
125 
255 
385 
320 


tdis 
A or B 
4.5 V 
25 
51 
77 
64 
ns 
DIR 
6V 
22 
43 
65 
54 


2V 
28 
60 
90 
75 


tt 
Any 
4.5 V 
8 
12 
18 
15 
ns 


6V 
6 
10 
15 
13 


'HC664 switching characteristics over recommended operating free-air temperature range (unless 
otherwise notedl, CL - 
150 pF (see Note 11 


FROM 
TO 
TA 
- 
25°C 
SN54HC664 
SN74HC664 
PARAMETER 
VCC 
UNIT 
(lNPUTI 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
116 
235 
355 
295 


tpd 
A or B 
B or A 
4.5 V 
23 
47 
71 
59 
ns 


6V 
20 
41 
60 
51 


2V 
157 
315 
475 
395 
APO or 


tpd 
A or B 
4.5 V 
31 
63 
95 
79 
ns 
8PO 
6V 
27 
54 
81 
68 


• APO or 
2V 
120 
240 
365 
300 
API or 


tpd 
4.5 V 
24 
48 
73 
60 
ns 
8PI 
BPO 
6V 
20 
41 
62 
52 


G or 
2V 
170 
340 
515 
425 


ten 
A or 8 
4.5 V 
34 
68 
103 
85 
ns 
DIR 
6V 
29 
58 
87 
73 


2 V 
37 
210 
315 
265 


tt 
Any 
4.5 V 
12 
42 
63 
53 
ns 


6V 
10 
36 
53 
45 


TEXAS -1!1 


INSTRUMENTS 


TYPES SN54HC665. 
SN74HC665 


OCTAL BUS TRANSCEIVERS WITH PARITY 


'HC665 switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA - 
25°C 
SN54HC665 
SN74HC665 
PARAMETER 
vCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
70 
140 
210 
175 


Ipd 
A or B 
B or A 
4.5 V 
14 
28 
42 
35 
ns 


6V 
12 
24 
36 
30 


2V 
115 
230 
345 
290 
APO or 


Ipd 
A or B 
4.5 V 
23 
46 
69 
58 
ns 
8PO 
6V 
20 
39 
59 
49 


2V 
77 
155 
235 
195 


API or 
APO 
or 


Ipd 
4.5 V 
15 
31 
47 
39 
ns 
8PI 
8PO 
6V 
13 
26 
40 
33 


G or 
2V 
125 
255 
385 
320 


'en 
A or B 
4.5 V 
25 
51 
77 
64 
ns 
OIR 


6V 
22 
43 
65 
54 


G or 
2 V 
125 
255 
385 
320 


tdis 
A or 8 
4.5 V 
25 
51 
77 
64 
ns 
DIR 
6V 
22 
43 
65 
54 


2V 
28 
60 
90 
75 


II 
Any 
4.5 V 
8 
12 
18 
15 
ns 


6V 
6 
10 
15 
13 


'HC665 switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted), CL = 150 pF (see Note 1) 


FROM 
TO 
TA - 
25°C 
SN54HC665 
SN74HC665 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
112 
225 
340 
280 


Ipd 
A 
or 
B 
8 or A 
4.5 V 
22 
45 
68 
56 
ns 


6V 
20 
39 
58 
49 


2V 
157 
315 
475 
395 


APO 
or 


Ipd 
A 
or 
B 
4.5 V 
31 
63 
95 
79 
ns 
8PO 


6V 
27 
54 
81 
68 


2V 
120 
240 
365 
300 
API or 
APO 
or 


Ipd 
4.5 V 
24 
48 
73 
60 
ns 
8PI 
8PO 
6V 
20 
41 
62 
52 


Gor 
2 V 
170 
340 
515 
425 


len 
A 
or 
B 
4.5 V 
34 
68 
103 
85 
ns 
DIR 
6V 
29 
58 
87 
73 


2V 
37 
210 
315 
265 


II 
Any 
4.5 V 
12 
42 
63 
53 
ns 


6V 
10 
36 
53 
45 


TEXAS ~ 
INSTRUMENTS 


II 


TYPES SN54HC664. SN54HC665. SN74HC664. SN74HC665 
OCTAL BUS TRANSCEIVERS 
WITH PARITY 


The unique 
structure 
used on the I/O ports 
and the parity 
inputs 
of these devices 
deserves 
some special 
consideration 
(see Figure 1). Only the input structure 
is shown. 
The conventional 
3-state 
output 
structure 
associated 
with 
each I/O port has been omitted 
to facilitate 
understanding. 


II 


FIGURE 1. INPUT STRUCTURE 


The two 
inverters 
IG1 and G2) have a transmission 
gate (TG 11 connected 
in a feedback 
loop around them. 


This transmission 
gate is connected 
in an unusual fashion, that is, with the gates of both transistors 
connected 
to the output of G1. Thus, with the output of G1 at either a high or a low level, one or the other of the transistors 
will be turned on allowing 
feedback 
of the output of G2 to the input of Gl. 
The effect 
of TGl 
is that the input 
level will be maintained 
at whatever 
level existed prior to the bus being disabled or the level currently 
existing 
on the bus will be reinforced. 


To understand 
the operation 
of this input, 
assume that initially 
the input is at a low logic level. As the input 
voltage is raised, TG1 sinks current to attempt to maintain the low level. However, TG 1 consists of small geometry 
transistors 
and appears resistive as current flows 
thus allowing 
the input voltage to rise toward 
the threshold 
voltage of G1. When the threshold 
voltage is reached, G1 changes state causing G2 to change state. G2 then 
attempts 
to maintain a high level on the input through TG 1. A similar operation 
occurs when the input voltage 
is decreased toward the threshold voltage of G1. G2 sources current through TG 1 until the threshold is reached. 


This characteristic 
of the input stage has some implications 
for the input current 
levels. With the input held 
at either VCC or GND, there is no voltage across TGl 
and negligible input current. However, 
as the input voltage 


is raised from GND or lowered from VCC, the input current rises as the voltage across TGl 
increases. The input 
current continues to rise until it reaches a maximum just as the threshold voltage of G1 is reached. This maximum 
corresponds to parameter 11M shown in the electrical characteristics 
table. Because Gl consists of small geometry 
transistors, 
11M has a value much lower than the output 
drive capability 
of a conventional 
'HC output 
stage. 


Also for this reason, the input configuration 
has negligible 
effect 
when the I/O port is used as an output. 


This configuration 
provides 
for minimum 
power 
dissipation 
when the bus is inactive 
(all outputs 
on the bus 
in the high-impedance 
state) and minimum 
susceptibility 
to noise on the bus during this time. The increase in 
input current may go unnoticed as it only occurs during transitions on the bus. Care must be taken when measuring 
input currents 
(e.g., at incoming 
inspection) 
to ensure that the input voltage 
is set to the correct 
value. 


The use of these devices for interfacing to 8-, 16-, 24-bit-wide 
memory arrays with parity is illustrated in Figures 2, 


3, and 4. 


TEXAS -1!1 
INSTRUMENTS 


TYPES SN54HC664. SN54HC665. SN74HC664. SN74HC665 


OCTAL BUS TRANSCEIVERS WITH PARITY 


CONTROL { 


'HC664/,HC665 


G 


DIR 


Al 
81 


A2 
82 


A3 
83 


84 


85 


86 


87 


88 


APO 


8PO 
8PI 


'HC664/,HC665 
RAM 
{~~G 
RtW 
[RtW) 
L 
~_ 
DIR 


Al 
81 


A2 
82 


A3 
83 


A4 
84 


A5 
85 


A6 
86 


A7 
87 


A8 
88 


8PI 
APO- 
8PO 
API 


'HC664/'HC665 
RAM 
-G 
RtW 
[RtWJ 
- 
DIR 


Al 
81 


A2 
82 


A3 
83 


A4 
84 


A5 
85 


A6 
86 


A7 
87 


A8 
88 
r- BPI 
APO 
r 


8PO 
API I-- 
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II 


TYPES SN54HC664. SN54HC665. SN74HC664. SN74HC665 
OCTAL BUS TRANSCEIVERS 
WITH PARITY 


CONTROL 
{ 


II 
:I: 
(') 
s:o 
DATA 
BUS 
C/) 
08 thru 015 


C 
m< 
(') 
men 


'HC664/,HC665 


~, 
RAM 
~ 
G 
IRMI 


DIR 


Al 
B1 


A2 
B2 


A3 
B3 


A' 
B' 


AS 
BS 


A6 
B6 


A7 
B7 


A8 
B8 


-F"" 
-~API 


APO~ 
I 
r SPO 
BPlq 


'HC664/'HC665 


~R' 
RAM 
J 


~G 
(RMI 
-f- 
DIR 


A1 
B1 


A2 
B2 


A3 
B3 


A. 
B' 
I~ 
a: 


AS 
BS 


A6 
B6 


A7 
B7 


AB 
B8 


*" 


-f- 
API 
APO~ 
'HC280 
r SPO 
BPlq 
2k 
PART OF 
A 
'HC367 


B 
H 
PARTOF 


C 
~ 


- 
? D- 


'HC664/'HC665 
RAM 
~ 


EVEN 
'-G 
(RMI 
-0 
'--- D1R 
E 


Al 
B1 
F 


A2 
B2 
G 
~ 


A3 
B3 
H 
ODD 
"'--ERROR 


A. 
B' 
I 


AS 
BS 
J 


A6 
B6 
~ 


A7 
B7 


A8 
B8 


~API 
APO 
- 
r 
BPO 
BPI. 


TEXAS 
~ 
INSTRUMENTS 


HIGH-SPEED 
CMOS LOGIC 


TYPES SN54HCT~64. SN54HCT665, 
SN74HCT664, 
SN74HCT665 


OCTAL BUS TRANSCEIVERS 
WITH PARITY 


• 
Inputs Are TTL-Voltage 
Compatible 


• 
Bus Transceivers 
with Inverting 
Outputs 


('HCT664) or True Outputs ('HCT665) 


• 
Generates a Parity Bit for A Bus and B Bus 


• 
Easily Cascadable 


• 
Internal Active Pull-Ups and Pull-Downs 


• 
High-Current 
3-State Outputs Can Drive up 
to 15 LSTTL Loads 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIPs 


SN54HCT664, 
SN54HCT665 
... 
JT PACKAGE 
SN74HCT664, 
SN74HCT665 
... 
JT OR NT OR 0 (= SO) PACKAGE 
(TOP VIEW) 


DIR 
1 U24 
VCC 
A1 
2 
23 
G 
A2 
3 
22 
81 
A3 
21 
82 
A4 
5 
20 
83 
A5 
6 
19 
B4 
A6 
18 
B5 
A7 
8 
17 
B6 
A8 
9 
16 
B7 


BPI 
10 
15 
88 
BPO 
11 
14 
API 
GND 
12 
13 
APO 
• 
Dependable Texas Instruments 
Quality 
and Reliability 


description 


These octal bus transceivers 
are designed for 
asynchronous, 
bidirectional 
communication 
between data buses. The devices transmit 
data 
from the A Bus to the B Bus or from the B Bus 
to the A Bus, depending 
on the level at the 
direction control input, DIR. The enable input, G, 
can be used to disable the device so that the 
buses 
are 
isolated. 
These 
devices 
will 
also 
generate parity outputs, 
APO and BPO, which 


reflect the number of high levels at the A Bus 
and B Bus, respectively, 
taking into account the 
parity inputs API and BPI. 


The bidirectional I/O ports feature active circuitry 
on the input stage that, when the output shared 
by that pin is disabled, will maintain the input in 
the last state taken by the output. This state will 
be maintained 
until changed by the activity 
on 
the bus. The advantage of this arrangement 
is 
that when all outputs 
on the bus are disabled, 
the 
inputs 
will 
be prevented 
from 
floating, 
resulting 
in minimum 
power 
dissipation 
and 
minimum susceptibility 
to noise. This eliminates 
any 
need 
for 
external 
pull-up 
or 
pull-down 


resistors. 
The parity 
inputs 
API and BPI have 
similar circuitry. 
For further information, 
see the 
Typical 
Application 
Data on the 'HC664, 
and 
'HC665 
data sheet. 


SN54HCT664, 
SN54HCT665 
... 
FH OR FK PACKAGE 
(TOPVIEWj 


cr: 
U 
~ 
::( Ci ~ 
~1t:J 
CD 


4 
3 
2 
1 28 2726 


A3 
5 
25 
82 
A4 
6 
24 
83 


A5 
7 
23 
B4 
NC 
8 
22 
NC 


A6 
9 
21 
B5 
A7 
10 
20 
86 
A8 
11 
19 
87 


12131415161718 


The input threshold voltages on these devices are adjusted to be TTL compatible, 
allowing direct interface 
to TTL levels on the bus or to memories with TTL output 
voltage 
levels. 


The SN54HCT664 
and SN54HCT665 
are characterized 
for operation 
over the full military 
temperature 
range of - 55°C 
to 125°C. 
The SN74HCT664 
and SN74HCT665 
are characterized 
for operation 
from 
-40°C 
to 85°C. 
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TYPES SN54HCT664. SN54HCT665. SN74HCT664. SN74HCT665 
OCTAL BUS TRANSCEIVERS 
WITH PARITY 


CONTROL 
NUMBER 
OF HIGH 
NUMBER 
OF HIGH 
OUTPUTS 
OPERATION 
INPUTS 
INPUTS ON 
INPUTS ON 


G 
DIR 
B BUS AND 
BPI 
B BUS AND 
BPI 
APO 
BPO 
'HCT664 
'HCT665 


X 
0, 2, 4, 6, 8 
Z 
H 
B Data to A Bus 
L 
L 
B Data to A Bus 
X 
1, 3, 5, 7, 9 
Z 
L 


0, 2, 4, 6, 8 
X 
H 
Z 
A Data to B Bus 
L 
H 
A Data to B Bus 


1,3,5,7,9 
X 
L 
Z 


H 
X 
X 
X 
Z 
Z 
Isolation 
Isolation 


logic symbols 


'HCT664 
'HCT665 


G 1231 
G3 
DIR 
111 
3EN1 IBA! 
II 


3EN2 lAB! 


A1 {21 
<J 
<J 


C> 
C> 


::I: 


A2 (31 
<J 
<J 


(") 
A3141 


C> 
C> 


~0 
A4 (5) 
C/) 
C 
mS 
(") 
m 
A7 (81 
C/) 


A8191 
<;71 
<J 
<J 


IZ18 
C> 
C> 


API 
1141 
2k 
1131 APO 
API 
1141 
2k 
1131 APO 
2<;7 
2<;7 


2k 
2k 


11 
21 
11 
21 
12 
22 
12 
22 
13 
23 
13 
23 
14 
24 
14 
24 


15 
25 
15 
25 
16 
26 
16 
26 


17 
27 
17 
27 
18 
28 
18 
28 


1101 
{101 BPI 
BPI 


Pin numbers shown are for JT and NT packages. 
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TYPES SN54HCT664. SN54HCT665. SN74HCT664. SN74HCT665 


OCTAL BUS TRANSCEIVERS WITH PARITY 


logic diagram (positive logic) 


GI231 


1211 B2 


1201 B3 


1191 
B4 


11S1 B5 


117) 
B6 


116) 
B5 


1151 
B6 


~ 
'HCT665 


A213) 


A3141 
A4 IS) 


AS (6) 


A6171 
A7 IS) 


AS 
191 


~ 
'HCT665 


maximum ratings. recommended operating conditions. and electrical characteristics 


See Table VII, page 2-14. 


Because of the nature of the transceiver I/O ports and the parity inputs, the following 
additional parameter 
applies. It is the peak current as the input changes from 0 V to VCC. 


SN54HCT664 
SN74HCT664 


PARAMETER 
TEST CONDITION 
VCC 
TA - 
25°C 
SN54HCT665 
SN74HCT665 
UNIT 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


11M 
VI - 
0 to VCC 
BV 
±400 
±520 
±520 
"A 
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II 


TYPES SN54HCT664, 
SN74HCT664, 


OCTAL BUS TRANSCEIVERS WITH PARITY 


'HCT664 switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA 
- 
25°C 
SN54HCT664 
SN74HCT664 


PARAMETER 
vcc 
UNIT 


(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
15 
30 
45 
38 
tpd 
A or 
B 
B or A 
34 
ns 


5.5 V 
13 
27 
41 


APO or 
4.5 V 
23 
46 
69 
58 
tpd 
A or B 
62 
52 
ns 


8PO 
5.5 V 
20 
41 


API or 
APO 
or 
4.5 V 
15 
31 
47 
39 
tpd 
·42 
35 
ns 


8PI 
8PO 
5.5 V 
14 
28 


G 
4.5 V 
25 
51 
77 
64 
ten 
A or B 
58 
ns 


5.5 V 
23 
46 
69 


G 
4.5 V 
25 
51 
77 
64 
tdis 
Aor B 


58 
ns 


5.5 V 
23 
46 
69 


4.5 V 
25 
51 
77 
64 
ten 
DIR 
A or B 
ns 
5.5 V 
23 
46 
69 
58 


4.5 V 
25 
51 
77 
64 


tdis 
DIR 
A or B 


58 
ns 


5.5 V 
23 
46 
69 


4.5 V 
8 
12 
18 
15 


tt 
Any 
7 
11 
16 
14 
ns 


5.5 V 


'HCT664 switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted), CL = 150 pF (see Note 1) 


FROM 
TO 
TA - 
25°C 
SN54HCT664 
SN74HCT664 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
23 
47 
71 
59 
tpd 
A or 
B 
B or A 
ns 


5.5 V 
21 
42 
64 
53 


APO 
or 
4.5 V 
31 
63 
95 
79 


tpd 
A or 
B 
ns 
8PO 
5.5 V 
28 
56 
85 
71 


API or 
APO 
or 
4.5 V 
24 
48 
73 
60 
tpd 
8PI 
8PO 
5.5 V 
21 
43 
65 
54 
ns 


G 
4.5 V 
34 
68 
103 
85 
ten 
A or 
B 
ns 


5.5 V 
30 
61 
92 
77 


4.5 V 
34 
68 
103 
85 
ten 
DIR 
Aor B 
ns 


5.5 V 
30 
61 
92 
77 


4.5 V 
17 
42 
63 
53 
tt 
Any 
5.5 V 
14 
38 
57 
48 
ns 


TEXAS ~ 
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TYPES SN54HCT665, 
SN74HCT665 


OCTAL BUS TRANSCEIVERS WITH PARITY 


'HCT665 switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HCT665 
SN74HCT665 
PARAMETER 
vcc 
UNIT 
IINPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
14 
28 
61 
50 
Ipd 
A or B 
B or A 
ns 


5.5 V 
12 
25 
42 
35 


APO or 
4.5 V 
23 
46 
69 
58 
Ipd 
A or B 
ns 


BPO 
5.5 V 
20 
41 
62 
52 


API or 
APO or 
4.5 V 
15 
31 
47 
39 


Ipd 
BPI 
BPO 
5.5 V 
14 
28 
42 
35 
ns 


G 


4.5 V 
25 
51 
77 
64 


'en 
A or B 
ns 


5.5 V 
23 
46 
69 
58 


G 
4.5 V 
25 
51 
77 
64 
tdis 
Aor B 
ns 


5.5 V 
23 
46 
69 
58 


DIR 
A or B 
4.5 V 
25 
51 
77 
64 
'en 
5.5 V 
23 
46 
69 
58 
ns 


4.5 V 
25 
51 
77 
64 
tdis 
DIR 
A or B 
ns 


5.5 V 
23 
46 
69 
58 


Any 


4.5 V 
8 
12 
18 
15 
" 
5.5 V 
7 
11 
16 
14 
ns 


'HCT665 switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted), CL = 150 pF (see Note 1) 


FROM 
TO 
TA ~ 25°C 
SN54HCT665 
SN74HCT665 
PARAMETER 
VCC 
UNIT 
IINPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


A or B 
B or A 
4.5 V 
22 
45 
84 
69 
Ipd 
ns 
5.5 V 
20 
40 
68 
56 


APO or 
4.5 V 
31 
63 
95 
79 
Ipd 
A or B 
ns 
BPO 
5.5 V 
28 
56 
85 
71 


API or 
APO or 
4.5 V 
24 
48 
73 
60 
tpd 
BPI 
BPO 
5.5 V 
21 
43 
65 
54 
ns 


G 
A or B 
4.5 V 
34 
68 
103 
85 
'en 
ns 
5.5 V 
30 
61 
92 
77 


DIR 
Aor B 
4.5 V 
34 
68 
103 
85 
'en 
5.5 V 
30 
61 
92 
77 
ns 


4.5 V 
17 
42 
63 
53 


" 


Any 
5.5 V 
14 
38 
ns 
57 
48 
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• 
High-Current 
Outputs 
Can Drive up to 
15 LSTTL Loads 


• 
Package 
Options 
Include 
Small Outline 
(SO) and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 


and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


These 
devices contain 
six independent 
2-input 
NAND drivers. 
They perform 
the Boolean func- 
tions Y = A· B or Y = A +B in positive 
logic. 


The SN54HC804 
is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 
- 55°C to 125°C. 
The SN74HC804 
is charac- 


terized 
for operation 
from 
-40°C 
to 85°C. 


INPUTS 
OUTPUT 


A 
B 
Y 


H 
H 
L 


L 
X 
H 


X 
L 
H 


logic 
symbol 


1A 
( 


18 
2A 


28 


3A 


38 
4A 
48 


5A 
58 


6A 


68 


1) 
&C> 
(3) 


(2) 


(4) 
(6) 


(5) 


(7) 
(9) 
(8) 
•..•.. 


(12) 
(11) 
(13) 


(15) 
(14) 


(16) 


(18) 
(17) 
(19) 


SN54HC804 
... 
J PACKAGE 
SN74HC804 
... 
J OR N OR 0 (~ 
SO) PACKAGE 


(TOP VIEW) 


1A 
1 U20 
VCC 
18 
2 
19 
68 
1Y 
3 
18 
6A 


2A 
4 
17 
6Y 
28 
5 
16 
58 


2Y 
6 
15 
5A 
3A 
7 
14 
5Y 
38 
8 
13 
48 
3Y.9 
12 
4A 
GND 
10 
11 
4Y 


SN54HC804 
... 
FH OR FK PACKAGE 


(TOP VIEW) 
U 
>lIlc(UlIl 
---><0 


2A 
4 
28 
5 
2Y 
6 
3A 
7 
38 
8 


TEXAS .• 
INSTRUMENTS 


II 


TYPES SN54HCB04. 
SN74HCB04 


HEX 2·INPUT NAND. DRIVERS 


maximum ratings. recommended operating conditions. 
and electrical characteristics 


See Table III, page 2-8. 


switching characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted). CL = 50 pF (see Note 1) 


FROM 
TO 
vCC 
TA- 25"C 
SN54HC804 
SN74HC804 
PARAMETER 
UNIT 
(lNPUTI (OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
40 
100 
150 
125 


Ipd 
A or B 
Y 
4.5V 
12 
20 
30 
25 
ns 


6V 
10 
17 
26 
22 


2V 
28 
60 
90 
75 
't 
Any 
4.5V 
8 
12 
18 
15 
ns 


6V 
6 
10 
15 
13 
.w switching 
characteristics 
over recommended oper8ting free-air temperature range (unless otherwise 
•• 
noted). CL = 150 pF (see Note 1) 


::I: 
(") 
:s:o 
enc 
mS 
NOTE 1: For load circuit and voltage waveforms. 
see page 1-14. 
(") 
m 
en 


PARAMETER 
FROM 
TO 
VCC 
TA- 25"C 
SN54HC804 
SN74HC804 
UNIT 
(lNPUTI (OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
60 
185 
280 
230 


tpd 
A or B 
Y 
4.5V 
20 
37 
56 
46 
ns 


6V 
16 
32 
48 
41 
2V 
45 
210 
315 
265 


't 
Any 
4.5V 
17 
42 
63 
53 
ns 


6V 
13 
36 
53 
45 


TEXAS ~ 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 


• 
High-Current 
Outputs 
Can Drive up to 15 
LSTTL Loads 


• 
Package Options 
Include 
Small Outline (SO) and 
Ceramic Chip Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


These devices contain 
six independent 
2-input 
NOR drivers. They perform the Boolean functions 
y = A + B or Y = AoS in positive 
logic. 


The SN54HC805 
is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 
- 55°C 
to 
125°C. 
The 
SN74HC805 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


INPUTS 
OUTPUT 


A 
8 
Y 


H 
X 
L 


X 
H 
L 


L 
L 
H 


logic 
symbol 


111 


"1 C> 
lA 
121 
lY 
18 


2A 
141 


15) 
2Y 
28 


3A 
17) 


(8) 
3Y 
38 


4A 
1121 


1131 
4Y 
48 


SA 
115) 


(161 
5Y 
58 


(18) 
6A 
119) 
6Y 
68 


TYPES SN54HC805, 
SN74HC805 
HEX 2·INPUT NOR DRIVERS 


SN54HC80S 
... 
J PACKAGE 
SN74HC80S 
... 
J OR N OR 0 (= SO) PACKAGE 
(TOP VIEW) 


1 '--120 


2 
19 
3 
18 


17 


16 


15 


14 


13 


12 


lA 
18 


lY 
2A 
28 
2Y 
3A 
38 
3Y 
GND 


SNS4HC80s 
... 
FH OR FK PACKAGE 
(TOP VIEW) 
u 
>-a:l«UCC 
- 
•... 
_><0 


maximum 
ratings. 
recommended 
operating 
conditions. 
and electrical 
characteristics 


See Table III, page 2-8. 


TEXAS -II} 
INSTRUMENTS 


II 


SN54HC805, 
SN74HC805 
HEX 2·INPUT NOR DRIVERS 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted!. CL = 50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC805 
SN74HC805 
PARAMETER 
vCC 
UNIT 


(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
31 
95 
145 
120 


tpd 
A or B 
Y 
4.5 V 
10 
19 
29 
24 
ns 


6V 
8 
16 
25 
20 


2 V 
28 
60 
90 
75 


tt 
Any 
4.5 V 
8 
12 
18 
15 
ns 


6V 
6 
10 
15 
13 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), CL = 150 pF (see Note 1) 


FROM 
TO 
TA 
- 
25°C 
SN54HC805 
SN74HC805 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2 V 
44 
180 
275 
225 


tpd 
A or B 
Y 
4.5 V 
14 
36 
55 
45 
ns 


6V 
11 
31 
47 
39 


2 V 
45 
210 
315 
265 


tt 
Any 
4.5 V 
17 
42 
63 
53 
ns 


6V 
13 
36 
53 
45 


TEXAS ~ 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC8D8. 
SN74HC8D8 


HEX 2·INPUT AND DRIVERS 


• 
High-Current 
Outputs 
Can Drive up to 


15 LSTTL Loads 


• 
Package Options 
Include 
Small Outline 
(SO) and 


Ceramic 
Chip Carriers 
in Addition 
to Plastic 


and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 


and Reliability 


SN54HC808 
... 
J PACKAGE 
SN74HC808 
... 
J OR N OR D(~ 
SO) PACKAGE 


(TOPVIEWj 


1\::T20 


2 
19 


3 
18 


4 
11 


5 
16 


6 
15 
1 
14 


8 
13 


9 
12 


10 
11 


1A 
16 


1Y 
2A 
26 
2Y 
3A 
36 
3Y 


GND 


description 


These devices 
contain 
six independent 
2-input 


AND 
drivers. 
They 
perform 
the 
Boolean 


functions 
Y = A· B or 
Y = A +B in 
positive 


logic. 


The SN54HCBOB is characterized 
for operation 


over 
the 
full 
military 
temperature 
range 
of 


-55°C 
to 
125°C. 
The 
SN74HC808 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


SN54HC808 
... 
FH OR FK PACKAGE 


(TOPVIEWj 
U 


:>-<Il«U<Il 
- 
__ 
><D 


INPUTS 
OUTPUT 


A 
B 
y 


H 
H 
H 


L 
X 
L 


X 
L 
L 


lA 
111 


18 
(21 


2A 
(41 


28 
151 


3A11I 


38 
18) 
4A 
1121 
.0 
1131 


SA 
(151 


58 
1161 


6A 
1181 


68 
1191 


TEXAS. 
INSTRUMENTS 


TYPES SN54HC808. SN74HC808 
HEX 2-INPUT AND DRIVERS 


absolute maximum ratings, recommended operating conditions, and electrical characteristics 


See Table 
III, page 
2-8. 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), CL = 50 pF (see Note 1) 


FROM 
TO 
VCC 
TA - 25"C 
SN54HC808 
SN74HC808 


PARAMETER 
UNIT 


IINPUT) 
(OUTPUTI 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
50 
100 
150 
125 


tpd 
A or B 
Y 
4.5 V 
10 
20 
30 
25 
ns 


6V 
8 
17 
25 
21 


2V 
28 
60 
90 
75 


tt 
Y 
4.5 V 
8 
12 
18 
15 
ns 


6V 
6 
10 
15 
13 
II 
NOTE 1: For load circuit and voltage waveforms. 
see page 1-14. 


::I: 
("') 
3:o 
(J) 
C 
m< 
("') 
m 
(J) 


TEXAS ~ 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 


• 
High-Current 
Outputs 
Can Drive up to 


15 LSTTL Loads 


• 
Package Options 
Include 
Small Outline 
(SO) and 


Ceramic 
Chip Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


These devices 
contain 
six independent 
2-input 


OR drivers. They perform the Boolean functions 
Y = A + B or Y = A.S in positive 
logic. 


The SN54HC832 
is characterized 
for operation 


over 
the 
full 
military 
temperature 
range 
of 
- 55°C 
to 
125°C. 
The 
SN74HC832 
is 


characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


INPUTS 
OUTPUT 


A 
B 
Y 


H 
X 
H 


X 
H 
H 


L 
L 
L 


1A (1) 


18 
(2) 


2A 
(41 


28 
151 


3A 
(71 


38 
(81 


4A 
('21 


48 
('3) 


SA 
('51 
58 
1161 
6A ('81 
68 
('91 


TYPES SN54HC832. 
SN74HC832 


HEX 2·INPUT OR DRIVERS 


SN54HCB32 
... 
J PACKAGE 
SN74HC832 
... 
J OR N OR 0 (= SO) PACKAGE 
(TOP VIEW) 


1A 
1B 
1Y 
2A 


2B 
2Y 
3A 
3B 
3Y 


GND 


1 U20 


2 
'9 


3 
18 
• 


, 7 


5 
'6 
6 
'5 
7 
" 
8 
'3 
9 
12 


10 
" 


TEXAS '1!1 
INSTRUMENTS 


SN54HC832 
... 
FH OR FK PACKAGE 


(TOP VIEW) 
U 
>-oo«uoo 
~~~>'" 
• 


TYPES SN54HC832. 
SN74HC832 
HEX 2·INPUT OR DRIVERS 


absolute maximum ratings. recommended operating conditions. 
and electrical characteristics 


See Table 
111,page 
2-8. 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 


noted!. CL = 50 pF (see Note 1) 


FROM 
TO 
vCC 
TA' 
25·C 
SN54HC832 
SN74HC832 


PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
50 
100 
150 
125 


tpd 
AorB 
Y 
4.5 V 
10 
20 
30 
25 
ns 


6V 
8 
17 
25 
21 


2V 
28 
60 
90 
75 


tt 
Y 
4.5 V 
8 
12 
18 
'5 
ns 


6V 
6 
10 
, 5 
13 
II 
NOTE 1, For load circuit and voltage waveforms, 
see page 1·14. 


TEXAS ~ 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers 
in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 


and Reliability 


description 


These devices contain two independent 4-input 
positive 
NOR gates. They perform 
the Boolean 
functions: 


Y =A--+-B-+-C-+-D-or 
Y = A • B • C • D 


in positive 
logic. 


The SN54HC4002 
is characterized for operation 
over 
the 
full 
military 
temperature 
range 
of 


- 55 DC to 
125 DC. 
The 
SN74HC4002 
is 
characterized 
for 
operation 
from 
- 40 DC to 
85DC. 


INPUTS 
OUTPUT 


A 
8 
C 
0 
Y 


H 
X 
X 
X 
L 


X 
H 
X 
X 
L 


X 
X 
H 
X 
L 


X 
X 
X 
H 
L 


L 
L 
L 
L 
H 


logic 
symbol 


1A 
(2) 
>1 


18 
(3) 


1C 


14) 


10 
(5) 


2A 
(9) 


28 
(10) 


2C 
(11) 


20 
(12) 


TYPES SN54HC4002, 
SN74HC4002 


DUAL 4·INPUT 
POSITIVE·NOR GATES 


SN54HC4002 
... 
J PACKAGE 


SN74HC4002 
... 
J OR N OR 0 (= SO) PACKAGE 
(TOP 
VIEW) 


1Y 
1 U14 
VCC 


1A 
2 
13 
2Y 


18 
3 
12 
20 


1C 
4 
11 
2C 


10 
5 
10 
28 


NC 
6 
9 
2A 


GNO 
7 
8 
NC 


SN54HC4002 
... 
FH OR FK PACKAGE 
(TOP 
VIEW) 
u 
~;:~~~ 


18 
4 


NC 
5 


1C 
6 


NC 
7 
10 
8 


3212019 


18 
20 


17 
NC 


16 
2C 


15 
NC 


14 
28 


9 1011 
1213 


maximum 
ratings. 
recommended 
operating 
conditions, 
and electrical 
characteristics 


See Table I, page 2-4. 


TEXAS -.1!1 
INSTRUMENTS 


II 


II 


TYPES SN54HC4002. SN74HC4002 
DUAL 4·INPUT POSITIVE· NOR GATES 


switching characteristics over recommended operating free-air temperature·range (unless otherwise 
noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA ~ 25°C 
SN54HC4002 
SN74HC4002 


PARAMETER 
vCC 
UNIT 


(INPUT) 
(OUTPUll 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
44 
110 
165 
140 


Ipd 
A thru D 
Y 
4.5 V 
12 
22 
33 
28 
ns 


6V 
11 
19 
28 
24 


2V 
38 
75 
110 
95 


II 
Y 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 


• 
Package 
Options 
Include 
Small Outline 
(SO) and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 


and Reliability 


description 


These devices are 14-stage binary ripple-carry 
counters 
that 
advance 
on the 
negative-going 


edge of the clock pulse. The counters are reset 
to zero (all outputs 
low) independently 
of the 


clock when CLR goes high. 


The SN54HC4020 
is characterized for operation 


over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The 
SN74HC4020 
is 


characterized 
for 
operation 
from 
- 40°C 
to 


85°C. 


191 
(7) 
QA 
QD 
151 


141 
QE 
QF 
16) 
QG 
1131 
1121 
QH 
Qt 
(141 


115) 
QJ 
QK 
111 


(21 
QL 
QM 
13 
131 
QN 


0 


3 


1111 
CT=O 
4 
CLR 


(101 
..cr+ 
CLK 
CT 


TYPES SN54HC4020, 
SN74HC4020 


ASYNCHRONOUS 
14·BIT BINARY COUNlERS 


SN54HC4020 
... 
J PACKAGE 
SN74HC4020 
... 
J OR N OR 0 (= SO) PACKAGE 


(TOP VIEW) 


Ql 
VCC 


QM 
QK 


QN 
QJ 


QF 
QH 


QE 
QI 
QG 
ClR 
QO 
ClK 


GND 
QA 


SN54HC4020 
... 
FH OR FK PACKAGE 


(TOP VIEW) 


::< 
...J u t! '" 
002>0 


QN 
4 


QF 
5 


NC 
6 


QE 
7 


QG 
8 


TEXAS -I/} 
INSTRUMENTS 


II 


TYPES SN54HC4020, 
SN74HC4020 


ASYNCHRONOUS 14·BIT BINARY COUNTERS 


II 


:J:n 
Pin numbers shown are for J and N packages. 
s:o 
enc 
m<(; 
m 
en 


TEXAS 
• 
INSTRUMENTS 


maximum ratings. recommended operating conditions. and electrical characteristics 


See Table IV, page 2-10. 


TA = 25°C 
SN54HC4020 
SN74HC4020 
VCC 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
0 
5.5 
0 
3.7 
0 
4.3 


fclock 
Clock frequency 
4.5 V 
0 
28 
0 
19 
0 
22 
MHz 


6V 
0 
33 
0 
22 
0 
25 


2V 
90 
135 
115 
CLK high 


4.5 V 
18 
27 
23 
ns 


or low 
6V 
15 
23 
20 


tw 
Pulse duration 
2V 
70 
105 
90 


CLR high 
4.5 V 
14 
21 
18 
ns 


6V 
12 
18 
25 


2V 
60 
90 
75 


tsu 
Setup time, CLR inactive before eLK! 
4.5 V 
12 
18 
15 
ns 


6V 
10 
15 
13 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted). CL - 
50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC4020 
SN74HC4020 
PARAMETER 
VCC 
UNIT 
IINPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
5.5 
10 
3.7 
4.3 


fmax 
4.5 V 
28 
45 
19 
22 
MHz 


6V 
33 
53 
22 
25 


2V 
62 
150 
225 
190 


tpd 
CLK 
QA 
4.5 V 
16 
30 
45 
38 
ns 


6V 
12 
26 
38 
32 


2V 
63 
140 
210 
175 


tPHL 
CLR 
Any 
4.5 V 
17 
28 
42 
35 
ns 


6V 
13 
24 
36 
30 


2V 
28 
75 
110 
95 


tt 
Any 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS -1!1 
INSTRUMENlS 


• 


II 


HIGH·SPEED 
CMOS LOGIC 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers 
in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


The 
'HC4024 
is 
an 
asynchronous 
7-stage 
binary 
counter 
designed 
with 
an input 
pulse- 
shaping 
circuit. 
The outputs 
of all stages are 
available 
externally. 
A 
high 
clear 
signal 
asynchronously 
clears the counter 
and resets 
all outputs 
low. The count 
is advanced on the 
high-to-Iow 
transition 
of 
the 
clock 
pulse. 


Applications 
include 
time-delay 
circuits, 
counter 
controls, 
and 
frequency-dividing 
circuits. 


The 
SN54HC4024 
is 
characterized 
for 
operation 
over 
the 
full 
military 
temperature 
range of - 55°C to 125°C. 
The SN74HC4024 


is characterized 
for operation 
from 
- 40°C 
to 
85°C. 


0 
112) 0A 


CLR (2) 
CT=O 
1 
(11) 
0 
(9) 
B 
2 
(510C 


CT 
3 
(5) °D 
CLK 11) 
+ 
4 
°E 
5 
(41 OF 


5 
(3) 
0G 


TYPES SN54HC4024. 
SN74HC4024 
ASYNCHRONOUS 7·BIT BINARY COUNTERS 


SN54HC4024 
... 
J PACKAGE 
SN74HC4024 
... 
J OR N OR D(~ 
SO) PACKAGE 
(TOP VIEW) 


1 U14 
VCC 


2 
13 
NC 


3 
12 
0A 
4 
l' 
Os 
5 
10 
NC 


6 
9 
Oc 


7 
8 
NC 


SN54HC4024 
... 
FH OR FK PACKAGE 
(TOP VIEW) 


II: '" 
U 
...J...J U 
UU 
UUZ>Z 


TEXAS ~ 
INSTRUMENTS 


II 


TYPES SN54HC4024. 
SN74HC4024 


ASYNCHRONOUS 7·BIT BINARY COUNTERS 


Pin numbers 
shown 
are for J and N packages. 
II 


typical claar and count saquences 


CLR--- 
:I: 
(") 
CLK 
s:0 
enc 
QA 
m< 
(") 
QB 
m 
en 
ac 


00 


QE 
,,, 
II 
QF 
I, 
I,, 
I 
OG 
I, , 
I , 
~: , 


•• 
'.. 


CLEAR 


126 1271 


I 


III 
I 
I 


~~~~~ 
I 
I 


L~~~~ 
I 
, 


~~~~~~ 
I 
, 
I 
, 
-~----~~ 
~ ~ ~ r------hL- 
, , 
, , 


---+---o------~~ 
~ ~ ~ 
I 
, 
I 
, 
--------~~~ 
, , 
I 
, 
---~------------------~~ 
I 
, 
------------------------ 
•.: +--+ 


COUNT 
CLEAR 


TEXAS '1!1 


INSTRUMENTS 


TYPES SN54HC4024. 
SN74HC4024 


ASYNCHRONOUS 7-BIT BINARY COUNTERS 


maximum ratings. recommended operating conditions. and electrical characteristics 


See Table III, page 2-8. 


timing 
requirements 
over recommended 
operating 
free-air temperature 
range (unless otherwise 
noted) 


VCC 
TA - 2S"C 
SNS4HC4024 
SN74HC4024 


UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
0 
5.5 
0 
3.7 
0 
4.3 


fclock 
Clock frequency 
4.5 V 
0 
28 
0 
19 
0 
22 
MHz 


6V 
0 
33 
0 
22 
0 
25 


2V 
90 
135 
115 


ClK high or low 
4.5 V 
18 
27 
23 


Pulse 
6V 
15 
23 
20 


'w 
duration 
2V 
80 
120 
100 


ns 


ClR high 
4.5 V 
16 
24 
20 


6V 
14 
20 
17 


2V 
80 
120 
100 


'su 
Setup time, CLR low 


4.5 V 
16 
24 
20 
beloteClK I 
ns 


6V 
14 
20 
17 
enw 
switching characteristics over recommended operating free-air temperature range (unless otherwise 
(.) 
noted). CL = 50 pF (see Note 1) 
:> 
WC 
eno 
~ 
(.) 
~ 


FROM 
TO 
VCC 
TA - 2S"C 
SNS4HC4024 
SN74HC4024 
PARAMETER 
UNIT 


(lNPUTI 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
5.5 
10 
3.7 
4.3 


fmax 
4.5 V 
28 
50 
19 
22 
MHz 


6V 
33 
60 
22 
26 


2V 
56 
120 
180 
150 


'pd 
ClK 
QA 
4.5 V 
16 
24 
36 
30 
ns 


6V 
12 
20 
31 
26 


2V 
61 
130 
195 
165 


'PHl 
ClR 
Any 
4.5 V 
17 
26 
39 
33 
ns 


6V 
13 
22 
33 
28 


2V 
28 
75 
110 
95 


" 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS -I!} 
INSTRUMENTS 


• 


• 


HIGH·SPEED 
CMOS LOGIC 


• 
Package Options 
Include 
Small Outline (SO) and 
Ceramic Chip Carriers 
in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


This device is an asynchronous 
12-state 
binary 
counter 
with the outputs 
of all stages available 
externally. 
A high level at CLR asynchronously 
clears the counter and resets all outputs low. The 
count is advanced on a high-to-Iow 
transition 
at 
CLK. Applications 
include 
time 
delay circuits, 
counter controls, and frequency-dividing 
circuits. 


The SN54HC4040 
is characterized for operation 
over 
the 
full 
military 
temperature 
range 
of 


- 55 DC to 
125 DC. 
The 
SN74HC4040 
is 
characterized 
for 
operation 
from 
- 40 DC to 
85DC. 


t91 
°A 
171 


1111 
161 
°B 


CLR 
CT-O 
°c 
t51 


131 
00 


CLK 
1101 
tZI 
°E 


.LT+ 
OF 
CT 
t41 


1131 
00 


I1Z1 
°H 


t141 
01 


1151 
OJ 


(11 
OK 


11 
°L 


TYPES SN54HC4040, 
SN74HC4040 
ASYNCHRONOUS 
12·BIT BINARY COUNTERS 


5N54HC4040 
... 
J PACKAGE 
5N74HC4040 
... J OR N OR 0 (= 50) 
PACKAGE 
(TOP VIEW) 


1 U16 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 
8 
9 
• 


TEXAS .• 
INSTRUMENTS 


5N54HC4040 
... 
FH OR FK PACKAGE 
(TOP VIEW) 
u 
u......JU 
U 
~ 
002>0 


• 


TYPES SN54HC4040, 
SN74HC4040 
ASYNCHRONOUS 
12·BIT BINARY COUNTERS 


maximum ratings, recommended 
operating conditions, and electrical characteristics 


See Table IV. page 2-10. 


TA 
~ 25°C 
SN54HC4040 
SN74HC4040 


VCC 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
0 
5.5 
0 
3.7 
0 
4.3 


fclock 
Clock frequency 
4.5 V 
0 
28 
a 
19 
0 
22 
MHz 
6V 
a 
33 
0 
22 
a 
25 


2V 
90 
135 
115 
elK high or low 
4.5 V 
18 
27 
23 
ns 


Pulse duration 
6V 
15 
23 
20 
'w 
2 V 
70 
105 
90 
CLR high 
4.5 V 
14 
21 
18 
ns 


6V 
12 
18 
15 


2V 
60 
90 
75 


'su 
Setup time. CLR inactive before eLK'" 
4.5 V 
12 
18 
15 
ns 
6V 
10 
15 
13 


TEXAS ~ 
INSTRUMENTS 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted\. CL = 50 pF (see Note 1) 


FROM 
TO 
TA 
= 25°C 
SN54HC4040 
SN74HC4040 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
5.5 
10 
3.7 
4.3 


fmax 
4.5 
V 
28 
45 
19 
22 
MHz 


6V 
33 
53 
22 
25 


2V 
62 
150 
225 
190 


Ipd 
ClK 
QA 
4.5 
V 
16 
30 
45 
38 
ns 


6V 
12 
26 
38 
32 


2V 
63 
140 
210 
175 


IPHl 
ClR 
Any 
4.5 
V 
17 
28 
42 
35 
ns 


6V 
13 
24 
36 
30 


2V 
28 
75 
110 
95 


II 
Any 
4.5 
V 
8 
15 
22 
19 
ns 


6V 
6 
30 
19 
16 


,---;:;-:---,------;;P::"ow=er:-d:;7j:":ss:::jp=-=a='lj":con::-::c:":ap=-=a":cc":cita:":nc::c":ce---,-----,N""o::-7:lo":ca""d,-:T""A---;;"2""5"'oC::---,---;8"'8::-pF;:-:-ly-p---, II 


NOTE 1: For load circuit and voltage waveforms, 
see page ,- 14. 


TEXAS ~ 
IN~TRUMENTS 


II 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC4060, 
SN74HC4060 


ASYNCHRONOUS 
14·STAGE BINARY COUNTERS 


AND OSCILLATORS 


02684, 
DECEMBER 
1982-REVISED 
MARCH 
1984 


• 
Allows 
Design of Either RC or Crystal 


Oscillator 
Circuits 


5N54HC4060 
... 
J PACKAGE 
5N74HC4060 
... 
J OR N OR D (= 50) 
PACKAGE 


(TOP VIEW) 


0L 
1 U16 
VCC 


OM 
2 
15 
OJ 


ON 
3 
14 
0H 


OF 
4 
13 
01 


0E 
5 
12 
CLR 


0G 
6 
11 
CKI 


0D 
7 
10 
CKO 


GND 
8 
9 
CKO 


• 
Package Options 
Include 
Small Outline 
(SO) and 


Ceramic 
Chip Carriers 
in Addition 
to Plastic 


and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


The 'HC4060 
consists 
of an oscillator 
section 
and 14 ripple-carry 
binary counter 
stages. 
The 


oscillator 
configuration 
allows 
design of either 
RC or crystal 
oscillator 
circuits. 
A high-to-Iow 


transition 
on the 
clock 
input 
increments 
the 
counter. 
A 
high 
level 
at 
CLR 
disables 
the 


oscillator (CKO goes high and CKO goes lowl and 
resets the counter 
to zero (all 0 outputs 
low). 


The SN54HC4060 
is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The 
SN74HC4060 
is 


characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


5N54HC4060 
... 
FH OR FK PACKAGE 


(TOPVIEWj 


00 
U 01° 
d z 
Z 
::r.£ 
::r.£ 
e> 
U U 


3 
(7) 00 


(5) 0E 


1.rT+ 
(4) OF 


(6) 0G 


(14)OH 


CT 
(13) 01 


9 
(15) OJ 


CT=O 
11 
(1) 0L 


(2) OM 


13 
(3) ON 


& 
(10) CKO 


Zl 
(9) CKO 


TEXAS ." 
INSTRUMENTS 


II 


CKI (111 
(91CKO 
II 


_(10ICKO 


Pin numbers shown are for J and N packages 


::I: 
maximum ratings. recommended operating conditions. and electrical characteristics 
("') 
See Table IV. page 2-10. 
3:o 
C/) 
C 
m< 
("') 
m 
C/) 


TEXAS • 
INSTRUMENTS 


TYPES SN54HC4060, 
SN74HC4060 


ASYNCHRONOUS 
14·STAGE BINARY COUNTERS 


AND OSCILLATORS 


TA = 25°C 
SN54HC4060 
SN74HC4060 
VCC 
UNIT 


MIN 
I\'IAX 
MIN 
MAX 
MIN 
MAX 


2V 
0 
5.5 
0 
3.7 
0 
4.3 


fclock 
Clock frequency 
4.5 V 
0 
28 
0 
19 
0 
22 
MHz 


6V 
0 
33 
0 
22 
0 
25 


2V 
90 
135 
115 


CKI high 
4.5 V 
18 
27 
23 
ns 


or low 


6V 
15 
23 
20 


tw 
Pulse duration 
2 V 
90 
135 
115 


CLR high 
4.5 V 
18 
27 
23 
ns 


6V 
15 
23 
20 


2V 
160 
240 
200 


tsu 
Setup time. CLR inactive before CKI + 
4.5 V 
32 
48 
40 
ns 


6V 
27 
41 
34 


switching characteristics over recommended operating free-air temperature range (unless otherwiseII 
noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC4060 
SN74HC4060 
PARAMETER 
VCC 
UNIT 


IINPUTI 
IOUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2 V 
5.5 
10 
3.7 
4.3 


fmax 
4.5 V 
28 
45 
19 
22 
MHz 


6V 
33 
53 
22 
25 


2V 
240 
490 
735 
615 


tpd 
CKI 
QD 
4.5 V 
58 
98 
147 
123 
ns 


6V 
42 
83 
125 
105 


2V 
66 
140 
210 
175 


tpHL 
CLR 
Any Q 
4.5 V 
18 
28 
42 
35 
ns 


6V 
14 
24 
36 
30 


2V 
28 
75 
110 
95 


tt 
Any 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS -II} 
INSTRUMENTS 


II 


HIGH-SPEED 
CMOS LOGIC 
TYPES SN54HC4061. 
SN74HC4061 


ASYNCHRONOUS 
14-STAGE BINARY COUNTERS 


AND OSCILLATORS 


02804. MARCH 
1984 


• 
Allows 
Design 
of Either RC or Crystal 
Oscillator 
Circuits 


• 
Package 
Options 
Include 
Small Outline 
(SO) and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


The 'HC4061 
consists of an oscillator 
section 
and 14 ripple-carry 
binary counter stages. The 
oscillator 
configuration 
allows design of either 
RC or crystal 
oscillator 
circuits. 
A high-to-Iow 


transition 
on the clock 
input 
increments 
the 
counter. A high level at CLR resets the counter 
to zero (all Q outputs low) but has no effect on 
the oscillator. 


The SN54HC4061 
is characterized for operation 
over 
the 
full 
military 
temperature 
range 
of 


-55°C 
to 
125°C. 
The 
SN74HC4061 
is 


characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


(7) 00 


(5) 0E 


(4) OF 


(6) 0G 


(14) 0H 


(13) 01 


(15) OJ 


(1) 0L 


(2) OM 


(3) ON 


(10)CKO 


(9)CKO 


SN54HC4061 
... 
J PACKAGE 
SN74HC4061 
... 
J OR N OR 0 (= SO) PACKAGE 


(TOP VIEW) 


0L 
1 U16 
VCC 


OM 
2. 
15 
OJ 


ON 
3 
14 
0H 


OF 
4 
13 
0, 


0E 
5 
12 
CLR 


0G 
6 
11 
CKI 


00 
7 
10 
CKO 


GNO 
8 
9 
CKO 


SN54HC4061 
... 
FH OR FK PACKAGE 


(TOP VIEW) 
~....Jut3-, 
ooz>O 


cauolo 
d 
Z 
Z 
~ 
::al 
'-' 
U U 


TEXAS 
• 
INSTRUMENTS 


II 


TYPES SN54HC4061. 
SN74HC4061 


ASYNCHRONOUS 
14-STAGE BINARY COUNTERS 


AND OSCILLATORS 


CKI 
(111 
(9) CKO 
II 


l10ICKci 


Pm numbers shown are for J and N packages 


::I: 
maximum ratings. recommended operating conditions. and electrical characteristics 


("') 
See Table IV, page 2-10. 
s:o 
enc 
mS 
("') 
m 
en 


TEXAS • 
INSTRUMENlS 


TYPES SN54HC4061. 
SN74HC4061 


ASYNCHRONOUS 
14·STAGE BINARY COUNTERS 


AND OSCILLATORS 


TA 
- 
25°C 
SN54HC4061 
SN74HC4061 


VCC 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
5.5 
3.7 
4.3 


fclock 
Clock frequency 
4.5 V 
28 
19 
22 
MHz 


6V 
33 
22 
25 


2V 
90 
135 
115 
CKI high 
4.5 V 
18 
27 
23 
ns 


or low 
6V 
15 
23 
20 


Iw 
Pulse duration 
2V 
90 
135 
115 


CLR hi9h 
4.5 V 
18 
27 
23 
ns 


6V 
15 
23 
20 


2V 
160 
240 
200 


Isu 
Setup time, 
CLR inactive 
before CKI + 
4.5 V 
32 
48 
40 
ns 


6V 
27 
41 
34 


switching characteristics over recommended operating free-air temperature range (unless otherwiseII 
noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC4061 
SN74HC4061 
PARAMETER 
VCC 
UNIT 
IINPUTI 
(OUTPUTI 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
5.5 
10 
3.7 
4.3 


fmax 
4.5 V 
28 
45 
19 
22 
MHz 


6V 
33 
53 
22 
25 


2V 
240 
490 
735 
615 


Ipd 
CKI 
QD 
4.5 V 
58 
98 
147 
123 
ns 


6V 
42 
83 
125 
105 


2 V 
66 
140 
210 
175 


IpHL 
CLR 
Any Q 
4.5 V 
18 
28 
42 
35 
ns 


6 V 
14 
24 
36 
30 


2V 
28 
75 
110 
95 


II 
Any 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TExAs ~ 
INSTRUMENTS 


II 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC4075, 
SN74HC4075 
TRIPLE 3·INPUT OR GATES 


• 
Package 
Options 
Include 
Small 
Outline 
(SO) and 
Ceramic 
Chip 
Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas 
Instruments 
Quality 
and Reliability 


SN54HC4075 ... J PACKAGE 
SN74HC4075 ... J OR N OR 0 (= SO) PACKAGE 
(TOP VIEW) 


lA 
1 U14 
VCC 
18 
2 
13 
3C 
2A 
3 
12 
38 


28 
4 
11 
3A 


2C 
5 
10 
3Y 


2Y 
6 
9 
lY 


GND 
7 
8 
lC 


description 


These 
devices 
contain 
three 
independent 
3-input 
OR 
gates 
and 
perform 
the 
Boolean 
functions 
Y = A + B + C or Y = A • B • C in 
positive 
logic. 


The SN54HC4075 
is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The 
SN74HC4075 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


SN54HC4075 ... 
FH OR FK PACKAGE 
(TOP VIEW) 
u 
m~~~:; 


logic 
symbol 


1A 
11) 
~1 


18 
(2) 


1C 
(S) 


2A 
(3) 


28 
(4) 


2C 
(S) 


3A 
(111 


38 
(12) 


3C 
(13) 


> 0 u U > 
N Z Z 
•...•... 


'" 
NC- No internal connection 


INPUTS 
OUTPUT 
A 
8 
C 
Y 
H 
X 
X 
H 
X 
H 
X 
H 
X 
X 
H 
H 
l 
l 
l 
l 


maximum 
ratings, 
recommended 
operating 
conditions, 
and 
electrical 
characteristics 


See Table 
I, page 
2-4. 


switching 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted), 
CL = 50 pF (see 
Note 
1) 


FROM 
TO 
TA ~ 25°C 
SN54HC4075 
SN74HC4075 
PARAMETER 
Vcc 
UNIT 
IINPUT) 
IOUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
2V 
38 
100 
150 
125 


'pd 
A, B, or C 
Y 
4.5 V 
11 
20 
30 
25 
ns 


6V 
9 
17 
25 
21 


2V 
38 
75 
110 
95 


" 
Y 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS ~ 
INSTRUMENTS 


• 


II 


HIGH·SPEED 
CMOS LOGIC 


• 
Package 
Options 
Include 
Small Outline 
(SO) and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


These devices contain a single 8-input OR/NOR 
gate 
and 
perform 
the 
following 
Boolean 
functi0C!s in positive 
logic: 


W=A+B+C+D+E+F+G+H 


or 


W 
A. 
B • C • D • E • F • G • H 


and 


Y 
A+B+C+D+E+F+G+H 


The 
SN54HC4078A 
is 
characterized 
for 


operation over the full military temperature range 
of 
- 55 DC to 
125 DC. The SN74HC4078A 
is 


characterized 
for 
operation 
from 
- 40 DC to 


85DC. 


INPUTS A 
OUTPUTS 


THRU H 
W 
Y 


One or more inputs H 
L 
H 


All inputs L 
H 
L 


A 
(21 


B 13) 
c 
(4) 


(5) 
o 


E 
(9) 


F (10) 


G 
(11) 


H 112) 


TYPES SN54HC4078A, 
SN74HC4078A 


8·INPUT OR/NOR GATE 


SN54HC4078A 
... 
J PACKAGE 
SN74HC4078A 
... 
J OR N OR 0 (= SO) PACKAGE 
(TOP VIEW) 


y 
VCC 


A 
W 


B 
H 
C 
4 
G 
D 
5 
:F 
NC 
6 
IE 
GND 
7 
'NC 


SN54HC4078A 
... 
FH OR FK PACKAGE 


(TOP VIEW) 
u 
..:>-~;;;?; 


3 
2 
, 


B 
4 


NC 
5 
C 
6 


NC 
7 


D 
8 


UOUUUJ 
zzzz 
C) 


NC- No internal connection 


maximum 
ratings, 
recommended 
operating 
conditions, 
and 
electrical 
characteristics 


See Table I. page 2-4. 


TEXAS -1!1 
INSTRUMENTS 


II 


TYPES SN54HC4078A. 
SN74HC4078A 


8·INPUT OR/NOR GATE 


switching 
characteristics over recommended operating free-air temperature range (unless otherwise 
noted). Cl = 50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC4078A 
SN74HC4078A 
PARAMETER 
vCC 
UNIT 
(INPUT) 
(OUTPUTI 
MIN 
TVP 
MAX 
MIN 
MAX 
MIN 
MAX 
2V 
40 
130 
195 
165 


tpd 
A thru 
H 
vI'i 
4.5v 
12 
26 
39 
33 
ns 
6V 
10 
22 
33 
28 
2V 
38 
75 
110 
95 


II 
yiy 
4.5v 
8 
15 
22 
19 
ns 
6V 
6 
13 
19 
16 


EI 


TEXAS l!1 
INSTRUMENTS 


HIGH-SPEED 
CMOS LOGIC 


• 
8-Bit-Parallel-Out 
Storage Register Performs 
Serial-to-Parallel 
Conversion 
with Storage 


• 
Asynchronous 
Parallel Clear 


• 
Active-High 
Decoder 


• 
Enable Input Simplifies 
Expansion 


• 
Expandable for N-Bit Applications 


• 
Four Distinct 
Functional 
Modes 


• 
Package Options Include Small Outline (SO) and 
Ceramic Chip Carriers in Addition 
to Plastic 


and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality 
and Reliability 


description 


These 8-bit addressable latches are designed for 
general purpose storage applications 
in digital 
systems. 
Specific 
uses 
include 
working 
registers, serial-holding registers, and active-high 
decoders 
or 
demultiplexers. 
They 
are 
multifunctional 
devices capable of storing single- 


line data in eight addressable latches, and being 
a 1-of-8 decoder or demultiplexer 
with 
active- 
high outputs. 


Four distinct 
modes of operation are selectable 
by controlling 
the clear (CLR) and enable (G) 
inputs as enumerated in the function table. In the 
addressable-latch 
mode, 
data 
at the 
data-in 
terminal is written 
into the addressed latch. The 
addressed latch will follow 
the data input with 


all 
unaddressed 
latches 
remaining 
in 
their 
previous states. In the memory mode, all latches 
remain 
in 
their 
previous 
states 
and 
are 
unaffected 
by the data or address inputs. 
To 
eliminate 
the possibility 
of entering 
erroneous 
data in the latches, enable G should be held high 
(inactive) while the address lines are changing. 
In the 1-of-8 decoding or demultiplexing 
mode, 


the addressed output will follow the level of the 
D input with all other outputs 
low. In the clear 
mode, all outputs are low and unaffected 
by the 
address and data inputs. 


The SN54HC4724 
is characterized for operation 
over 
the 
full 
military 
temperature 
range 
of 


-55°C 
to 
125°C. 
The 
SN74HC4724 
is 


characterized 
for 
operation 
from 
- 40°C 
to 


85°C. 


TYPES SN54HC4724, 
SN74HC4724 


8·BIT ADDRESSABLE LATCHES 


SN54HC4724 
... 
J PACKAGE 
SN74HC4724 
... 
J OR NOR 
0 (~ 
SO) PACKAGE 


(TOPVIEWj 


1 U16 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 
8 
9 


50 
51 
52 
00 
01 
02 
03 
GND 


SN54HC4724 
... 
FH OR FK PACKAGE 


(TOPVIEWj 


Ua: 
o U 
U...J 
cncnz>u 


52 
IT 
00 
D 
NC 
NC 
01 
07 
02 
06 


OUTPUT 
OF 
EACH 
INPUTS 
ADDRESSED 
OTHER 
FUNCTION 


CLR 
G 
LATCH 
OUTPUT 


L 
L 
D 
aiD 
Addressable 
Latch 


L 
H 
aiD 
aiD 
Memory 


H 
L 
D 
L 
a-Line Demultiplexer 


H 
H 
L 
L 
Clear 


TEXAS '1!1 
INSTRUMENlS 


SELECT INPUTS 
LATCH 


S2 
S1 
SO 
ADDRESSED 


L 
L 
L 
0 


L 
L 
H 
1 


L 
H 
L 
2 


L 
H 
H 
3 


H 
L 
L 
4 


H 
L 
H 
5 


H 
H 
L 
6 


H 
H 
H 
7 


II 


TYPES SN54HC4724. SN74HC4724 
8-BITADDRESSABLE 
LATCHES 


SO 
(1) 


S1 
(21 


S2 
(3) 


G (141 


0(131 


ClR 
(151 


:}SM ~ 


GS 
29 


210 


9,00 


10,OR 


9,10 


10,lR 


9,20 


10,2R 


9,30 


10;JR 


9.40 


10,4R 


9.50 


10.5R 


9.60 


10,6R 


9,70 
10,7R 


(4) 
00 


(51 
Q1 


61 02 


(71 
03 


(91 04 


(10105 


(11106 
G 


(121 Q7 


logic symbol and logic diagram, each internal latch (positive logic) 


c 


0 


D=£}- 
c 
~ 
~1 
a 


R 
lR 


R 
C 


TEXAS -1!1 
INSTRUMENTS 


TYPES SN54HC4724. 
SN74HC4724 


8·BIT ADDRESSABLE 
LATCHES 


maximum ratings, recommended operating conditions, 
and electrical characteristics 


See Table IV, page 2-10. 


TA 
- 
25°C 
SN54HC4724 
SN74HC4724 


VCC 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
80 
120 
100 


CLR high 
4.5 V 
16 
24 
20 


6V 
14 
20 
17 


Iw 
Pulse duration 
ns 


2V 
80 
120 
100 


Glow 
4.5 V 
16 
24 
20 


6V 
14 
20 
17 


2V 
75 
115 
95 


'su 
Setup time. data or address before G t 
4.5 V 
15 
23 
19 
ns 


6V 
13 
20 
16 


2 V 
5 
5 
5 


Ih 
Hold time, data or address after Gt 
4.5 V 
5 
5 
5 
ns 


6V 
5 
5 
5 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted), CL - 
50 pF (see Note 1) 


FROM 
TO 
TA 
- 
25°C 
SN54HC4724 
SN74HC4724 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
60 
150 
225 
190 


'pHL 
CLR 
Any Q 
4.5 V 
18 
30 
45 
38 
ns 


6V 
14 
26 
38 
32 


2V 
56 
130 
195 
165 


Ipd 
Data 
Any Q 
4.5 V 
17 
26 
39 
33 
ns 


6V 
13 
22 
33 
28 


2V 
74 
200 
300 
250 


Ipd 
Address 
Any Q 
4.5 V 
21 
40 
60 
50 
ns 


6V 
17 
34 
51 
43 


2V 
66 
170 
255 
215 


Ipd 
G 
Any Q 
4.5 V 
20 
34 
51 
43 
ns 


6V 
16 
29 
43 
37 


2V 
28 
75 
110 
95 


II 
Any 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS l!1 
INSTRUMENTS 


II 


II 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC7266. 
SN74HC7266 


QUADRUPLE 2·INPUT 
EXCLUSIVE·NOR GATES 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers 
in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 


and Reliability 


SN54HC7266 
... 
J PACKAGE 
SN74HC7266 
..• J OR N OR 0 (= SO) PACKAGE 


(TOP 
VIEW) 


lA 
1 U14 
VCC 


1B 
2 
13 
4B 


lY 
3 
12 
4A 


2Y 
4 
11 
4Y 


2A 
5 
10 
3Y 


2B 
6 
9 
3B 


GND 
7 
8 
3A 


description 


These devices are composed of four independent 
2-input exclusive-NOR 
gates. 'HC7266 
devices 
are totem-pole-output 
versions of the 'HC266. 


They 
perform 
the 
Boolean 
functions 


y = 
Ai±) 
B = AB+AB 
in positive 
logic. 


The SN54HC7266 
is characterized for operation 


over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The 
SN74HC7266 
is 


characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


SN54HC7266 
... 
FH OR FK PACKAGE 
(TOP VIEW) 
u 
co..::{u 
uco 
z > •• 


1 2019 


lB 


17 


16 


15 


14 


9 
1011 
1213 


lY 
4 


NC 
5 


2Y 
6 


NC 
7 


2A 
8 


logic 
symbol 


(11 
lA 
18 
121 


2A 
151 


28 
161 


3A 
181 


38 
191 


4A 
112) 


48 
(131 


mCU<{a:l 
N Z 
Z 
t"') 
('I') 
<:> 


NC - No internal connection 


INPUTS 
OUTPUT 


A 
B 
Y 


L 
L 
H 


L 
H 
L 


H 
L 
L 


H 
H 
H 


maximum 
ratings, 
recommended 
operating 
conditions, 
and 
electrical 
characteristics 


See Table I, page 2-4. 


switching 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted!. 
CL = 50 
pF (see Note 
1) 


FROM 
TO 
TA 
~ 25°C 
SN54HC7266 
SN74HC7266 
PARAMETER 
VCC 
UNIT 


(INPUT) 
(OUTPUTI 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
40 
100 
150 
125 


Ipd 
A or B 
Y 
4.5 
V 
12 
20 
30 
25 
ns 


6V 
10 
17 
25 
21 


2V 
2B 
75 
110 
95 


II 
Y 
4.5 
V 
B 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS .." 
INSTRUMENTS 


• 


II 


I GENERAL INFORMATION 
• 


I RATINGS 
AND CHARACTERISTICS 
II 


I HCMOS 
DEVICES 
II 


I HCMOS 
DEVICES 
- 
ADVANCE 
INFORMATION II 


I HCMOS 
DEVICES 
- 
PRODUCT 
PREVIEWS • 


EXPLANATION 
OF LOGIC SYMBOLS 
• 


DESIGNERS' 
INFORMATION 
• 
I MECHANICAL 
DATA 
II 
I QUALITY 
AND 
RELIABILITY 
II 


II 


This section contain$ information 
on new products in the sampling 
or preproduction 
stage. Characteristic 
data and other specifications 
are subject to change without 
notice. 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC73, 
SN74HC73 


DUAL J·K FLlp·FLOPS WITH CLEAR 


• 
Package Options 
Include Small Outline (SO) and 


Ceramic Chip Carriers 
in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


SN54HC73 
... 
J PACKAGE 
SN74HC73 
... 
J OR N OR 0 (~ SO) PACKAGE 


(TOP VIEW) 


1 U14 


2 
13 


3 
12 


4 
11 


5 
10 
6 
9 
7 
8 


lClK 
1ClR 
1K 


VCC 
2ClK 
2ClR 
2J 


1J 
10 
10 
GND 
2K 
20 
20. 


description 


These 
devices 
contain 
two 
independent 
J-K 
negative-edge-triggered 
flip-flops. 
A low level at 
the Clear input resets the outputs 
regardless of 


the other inputs. When Clear is inactive 
(high). 


data at the J and K inputs meeting the setup time 
requirements 
are transferred 
to the outputs 
on 
the 
negative-going 
edge 
of 
the 
clock 
pulse. 


Following the hold time interval, data at the J and 
K inputs may be changed without 
affecting 
the 
levels 
at 
the 
outputs. 
These 
flip-flops 
can 


perform as toggle flip-flops by tying J and K high. 


The SN54HC73 
is characterized for operation over the full military temperature 
range of - 55°C to 125°C. 


The SN74HC73 
is characterized 
for operation 
from 
-40°C 
to 85°C. 


For functionally 
and electrically identical 
parts 
in 
chip 
carrier 
packages, 
see 


SN54HC107 
and SN74HC107. 


INPUTS 
OUTPUTS 


ClR 
ClK 
J 
K 
Q 
Q 


l 
X 
X 
X 
L 
H 


H 
I 
L 
L 
°0 
00 


H 
I 
H 
L 
H 
L 


H 
I 
L 
H 
L 
H 


H 
I 
H 
H 
TOGGLE 


H 
H 
X 
X 
°0 
00 


lJ 


lCLK 
lK 


lClR 


2J 


2CLK 


2K 
2Ci:R 


ClK~; 


ill 


a 
z0 
i=« 
~a:0 
LLZ 


WU 
Z 


Q 
«>c« 


ADVANCE 
INFORMATION 
This 
document 
contains 
Information 
on a new product. Specifications are 
subject to change without notice. 
TEXAS • 
INSTRUMENTS 


• 


TYPES SN54HC73, 
SN74HC73 


DUAL J·K FLDP·FLOPS WITH CLEAR 


absolute maximum ratings, recommended operating conditions, and electrical characteristics 


See Table II, page 2-6. 


TA = 25°C 
SN54HC73 
SN74HC73 
VCC 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
0 
5 


fclock 
Clock frequency 
4.5 V 
0 
25 
MHz 


6V 
0 
29 


2V 
100 


eLK high or low 
4.5 V 
20 
ns 


6V 
17 


Iw 
Pulse duration 
2V 
100 
CLR low 
4.5 V 
20 
ns 


6V 
17 


Setup time, CLR inactive 
2 V 
100 


Isu 
4.5 V 
20 
ns 
or data before eLK! 
6V 
17 


2 V 
0 


Ih 
Hold time. data after elK! 
4.5 V 
0 
ns 


6V 
0 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
notedl,CL 
= 50 pF (see Note 1I 


FROM 
TO 
TA 
- 
25°C 
SN54HC73 
SN74HC73 
PARAMETER 
Vcc 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
5 
9 


fmax 
4.5 V 
25 
50 
MHz 


6V 
29 
60 


2V 
42 


'pHL 
CLR 
Q 
4.5 V 
16 
ns 


6V 
14 


2V 
35 


'PLH 
CLR 
Q 
4.5 V 
11 
ns 


6V 
9 


2V 
40 


Ipd 
CLK 
Q 
4.5 V 
13 
ns 


6V 
11 


2V 
42 


Ipd 
CLK 
Q 
4.5 V 
16 
ns 


6V 
14 


2V 
38 


" 
Any 
4.5 V 
8 
ns 


6V 
6 


TEXAS -1!1 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC78. 
SN74HC78 


DUAL J·K NEGATlVE·EDGE·TRIGGERED FLlp·FLOPS 


WITH PRESET. COMMON CLEAR, AND COMMON CLOCK 


02684. 
DECEMBER 
1982-REVISED 
MARCH 
1984 


• 
Package Options 
Include Small Outline (SO) and 


Ceramic Chip Carriers in Addition 
to Plastic 


and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


5N54HC78 
... 
J PACKAGE 
5N74HC78 
... 
J OR N OR 0 (~ SO) PACKAGE 


(TOP VIEW) 


1 U14 


2 
13 


3 
12 


4 
'1 
5 
10 
6 
9 
7 
8 


elK 
lPRE 
lJ 
Vcc 
ClR 
2PRE 
2K 


description 


These 
devices 
contain 
two 
independent 
J-K 


negative-edge-triggered 
flip-flops. 
A low level at 


the 
Preset or Clear inputs 
sets or resets the 
outputs 
regardless 
of the 
levels of the other 


inputs. When the Preset and Clear are inactive 
(high). data at the J and K inputs meeting the 
setup time requirements 
are transferred 
to the 
outputs on the negative-going 
edge of the clock 


pulse. Clock triggering 
occurs at a voltage level 


and is not directly 
related to the rise time of the 


clock 
pulse. Following 
the hold time 
interval, 
data at the J and K inputs 
may be changed 


without 
affecting 
the 
levels 
at the 
outputs. 


These versatile flip-flops 
can perform as toggle 
flip-flops 
by tying J and K high. 


logic 
symbol 


CLK 
11) 
erR 
(51 


lPRE 
(2) 


lJ 
13) 


lK 
(14) 


2m 
161 


2J 110) 


2K (7) 


For functionally 
and electrically 
identical 
parts 
in 
chip 
carrier 
packages. 
see 


SN54HC1 14 and SN74HCl 
14. 


INPUTS 
OUTPUTS 


PRE 
ClR 
ClK 
J 
K 
a 
a 


L 
H 
X 
X 
X 
H 
L 


H 
L 
X 
X 
X 
L 
H 


L 
L 
X 
X 
X 
H" 
H" 


H 
H 
I 
L 
L 
00 
00 


H 
H 
I 
H 
L 
H 
L 


H 
H 
I 
L 
H 
L 
H 


H 
H 
I 
H 
H 
TOGGLE 


H 
H 
H 
X 
X 
00 
00 


* This configuration 
is nonstable; that is, it will not persist 


when either Preset or Clear returns to its inactive (high) 
level. 


logic 
diagram. 
each 
flip-flop 
(positive 
logic) 


PRE 


J 


r----------., 


I 
CLK~C 
I 
~ 
+I L..:.....-- 
I 
I 
C 
I 
CLR 
I 
I 
I 


I 
COMMON 
TO 
I 
I BOTH 
FLIP-FLOPS 
I 
L 
..I 


maximum 
ratings. 
recommended 
operating 
conditions. 
and electrical 
characteristics 


See Table II, page 2-6. 


ADVANCE 
INFORMATION 
This 
document 
contains 
Information 
on 8 new product. Specifications .f. 
subject 
to change 
without 
notice. 
TEXAS .• 
INSTRUMENTS 


II 


II 


TYPES SN54HC78. 
SN74HC78 


DUAL J·K NEGATlVE·EDGE·TRIGGERED FLlp·FLOPS 
WITH PRESET. COMMON CLEAR. AND COMMON CLOCK 


TA = 25°C 
SN54HC78 
SN74HC78 
VCC 
MAX 
UNIT 


MIN 
MIN 
MAX 
MIN 
MAX 


2V 
0 
5 
3 
4 


fclock 
Clock frequency 
4.5 V 
0 
27 
18 
21 
MHz 


6V 
0 
31 
20 
24 


ClR or PRE 


2V 
80 
119 
101 


4.5 V 
16 
24 
20 
ns 


low 
6V 
14 
20 
17 


Iw 
Pulse duration 
2V 
80 
119 
101 
ClK 
high 
4.5 V 
16 
24 
20 
ns 


or low 
6V 
14 
20 
17 


ClR or PRE 
2V 
100 
150 
125 


'su 
Setup time before eLK J. 
inactive 
4.5 V 
25 
35 
30 
ns 


or data 
6V 
20 
30 
25 


2V 
0 
0 
0 


Ih 
Hold time. data after eLK + 
4.5 V 
0 
0 
0 
ns 


6V 
0 
0 
0 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted!. CL = 50 pF (see Note 1) 


FROM 
TO 
TA 
= 25°C 
SN54HC78 
SN74HC78 
PARAMETER 
VCC 
UNIT 


IINPUTI 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
5 
9 
3 
4 


fmax 
4.5 V 
27 
50 
18 
21 
ns 


6V 
31 
60 
20 
24 


2V 
78 
155 
250 
194 


'pHl 
ClR 
Q 
4.5 V 
16 
31 
47 
39 
ns 


6V 
13 
26 
40 
32 


2 V 
78 
155 
250 
194 


'plH 
ClR 
5 
4.5 V 
16 
31 
47 
39 
ns 


6V 
13 
26 
40 
32 


2V 
78 
155 
250 
194 


IpHl 
PRE 
Q 
4.5 V 
16 
31 
47 
39 
ns 


6V 
13 
26 
40 
32 


2V 
78 
155 
250 
194 


'plH 
PRE 
Q 
4.5 V 
16 
31 
47 
39 
ns 


6V 
13 
26 
40 
32 


2 V 
63 
126 
185 
160 


Ipd 
ClK 
Q 
4.5 V 
13 
25 
37 
32 
ns 


6V 
11 
21 
32 
27 


2V 
63 
126 
185 
160 


Ipd 
ClK 
5 
4.5 V 
13 
25 
37 
32 
ns 


6V 
11 
21 
32 
27 


2V 
38 
75 
110 
95 


II 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS ~ 


INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 


• 
Package Options Include Small Outline (SO) and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality 
and Reliability 


description 


These four-bit magnitude comparators 
perform 


comparison of straight binary and straight BCD 
(8-4-2-1) 
codes. Three fully decoded decisions 
about two 4-bit words (P, 0) are made and are 
externally 
available 
at 
three 
outputs. 
These 


devices are fully expandable to any number of 
bits without 
external 
gates. Words of greater 


length 
may 
be 
compared 
by 
connecting 


comparators 
in cascade. The P>O, 
P<O, 
and 
P=0 outputs of a stage handling less-significant 
bits are connected to the corresponding 
P>0, 


P< 0, and P= 0 inputs of the next stage handling 
more-significant 
bits. 
The stage handling the 


least-significant 
bits 
must 
have 
a high-level 


voltage applied to the P= 0 input. The cascading 
path of the 'HC85 
is implemented 
with 
only a 


two-gate-Ievel 
delay 
to 
reduce 
overall 


comparison 
times for long words. 


The SN54HC85 
is characterized 
for operation 


over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The 
SN74HC85 
is 


characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


COMP 


PO 
(10) 
J 


Pl 
(12) 


P2 
(13) 


P3 
(15) 
17) 
(2) 
p<o 
p<o 
P<O 
< 


p=o 
(3) 


P = 0 
16) 
p=o 


p>o 
14) 
> 
(5) 


00 
19) 


:} 


p<o 
p>o 


01 
(11) 


Q2 
114) 


03 
III 


Pin numbers shown are for J and N packages. 


TYPES SN54HC85. 
SN74HC85 


4·BIT MAGNITUDE 
COMPARATORS 


SN54HC8S 
... 
J PACKAGE 
SN74HC8S 
... 
J OR N OR 0 (= SO) PACKAGE 


(TOP VIEW) 


Q3 


{ 


P<Q 
INPUTS 
P=Q 


P>Q 


{ 


P>Q 


OUTPUTS 
P=Q 


P<Q 
GND 


ADVANCE 
INFORMATION 


This document contain. information 
on a new product. Specifications .r. 
subject 
to change 
without 
notice. 


1 V16 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 


8 
9 


INPUTS {P=Q 
P>Q 
Ne 


{ 
P>Q 
OUTPUTS 
P=Q 


f-OOUOO 
::>VZZO"- 
~a..(,:) 


::>o 


TEXAS ." 
INSTRUMENTS 


• 


II 


TYPES SN54HC85, 
SN74HC85 
4-BIT MAGNITUDE COMPARATORS 


COMPARING 
CASCADING 
OUTPUTS 
INPUTS 
INPUTS 


P3. Q3 
P2. Q2 
Pl. 
Ql 
PO. Qo 
P>Q 
P<Q 
P=Q 
P>Q 
P<Q 
P-Q 


P3>Q3 
X 
X 
X 
X 
X 
X 
H 
L 
L 


P3<Q3 
X 
X 
X 
X 
X 
X 
L 
H 
L 


P3~Q3 
P2>Q2 
X 
X 
X 
X 
X 
H 
L 
L 


P3=Q3 
P2<Q2 
X 
X 
X 
X 
X 
L 
H 
L 


P3~Q3 
P2~Q2 
P1 >Q1 
X 
X 
X 
X 
H 
L 
L 


P3=Q3 
P2~Q2 
P1 <Q1 
X 
X 
X 
X 
L 
H 
L 


P3~Q3 
P2~Q2 
P1 ~Q1 
PO>QO 
X 
X 
X 
H 
L 
L 


P3~Q3 
P2=Q2 
P1 ~Q1 
PO<QO 
X 
X 
X 
L 
H 
L 


P3~Q3 
P2=Q2 
P1 ~Q1 
PO=QO 
H 
L 
L 
H 
L 
L 


P3~Q3 
P2=Q2 
P1 ~Q1 
PO~QO 
L 
H 
L 
L 
H 
L 


P3~Q3 
P2=Q2 
P1 ~Q1 
PO=QO 
X 
X 
H 
L 
L 
H 


P3~Q~ 
P2=Q2 
P1 ~Q1 
PO=QO 
H 
H 
L 
L 
L 
L 


P3=Q3 
P2~Q2 
P1 =Q1 
PO~QO 
L 
L 
L 
H 
H 
L 


maximum ratings. recommended operating conditions. and electrical characteristics 


See Table IV, page 2-10. 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted). CL = 50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC85 
SN74HC85 
PARAMETER 
(OUTPUT) 
VCC 
UNIT 
(INPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


P>Q 
2V 
80 
230 
345 
290 


tpd 
Any P or Q 
or 
4.5 V 
26 
46 
69 
58 
ns 


P<Q 
6V 
22 
39 
59 
49 


2V 
66 
200 
300 
250 


tpd 
Any 
P or a 
P~Q 
4.5 V 
22 
40 
60 
50 
ns 


6V 
19 
34 
51 
43 


P<Q 
2V 
63 
175 
260 
220 


tpd 
or 
P>Q 
4.5 V 
21 
35 
52 
44 
ns 


P~Q 
6V 
18 
30 
44 
37 


P>Q 
2V 
72 
175 
260 
220 


tpd 
or 
P<Q 
4.5 V 
24 
35 
52 
44 
ns 


P~Q 
6V 
20 
30 
44 
37 


2V 
51 
145 
215 
185 


tpd 
P~Q 
P~Q 
4.5 V 
17 
29 
43 
37 
ns 


6V 
14 
25 
37 
31 


2V 
38 
75 
'10 
95 


tt 
Any 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS 
~ 
INSTRUMENTS 


HIGH SPEED 
CMOS LOGIC 
TYPES SN54HC154. 
SN74HC154 
4·L1NE TO 16-L1NE DECODERS/DEMULTIPLEXERS 


• 
Decodes 4 Binary-Coded 
Inputs into One of 
16 Mutually 
Exclusive 
Outputs 


• 
Performs the Demultiplexing 
Function 
by 
Distributing 
Data From One Input to Any 
One of 16 Outputs 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers 
in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


Each 
of 
these 
monolithic, 
4-line 
to 
16-line 
decoders decodes four binary-coded 
inputs into 
one of sixteen mutually exclusive outputs when 
both the strobe inputs, <31and <32,are low. The 
demultiplexing 
function 
is performed 
by using 
the 
4 input 
lines to address 
the output 
line, 
passing data from one of the strobe inputs with 
the other strobe input low. When either strobe 
input 
is 
high, 
all 
outputs 
are 
high. 
These 
demultiplexers 
are 
ideally 
suited 
for 
implementing 
high-performance 
memory 
decoders. 


The SN54HC 154 is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 
-55°C 
to 
125°C. 
The 
SN74HC154 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


SN54HC154 
... 
JT PACKAGE 
SN74HC154 
... 
JT OR NT OR 0 (= SO) PACKAGE 
(TOP VIEW) 


o 
1 U24 
VCC 


1 
2 
23 
A 


2 
3 
22 
B 


3 
4 
21 
C 
4 
5 
20 
0 


5 
6 
19 
G2 


6 
7 
18 
G1 


7 
8 
17 
15 


8 
9 
16 
14 


9 
10 
15 
13 


10 
11 
14 
12 


GND 
12 
13 
11 


4 
3 
2 
1 
282726 


3 
5 
25 
C 


4 
6 
24 
0 


5 
7 
23 
G2 
NC 
8 
22 
NC 


6 
9 
21 
G1 


7 
10 
20 
15 


8 
l' 
19 
14 
12131415161718 


0> OQU 
•...NM 
•... Z 
Z 
•...•...•... 
" 
NC- No internal connection 


DMUX 


ADVANCE 
INFORMATION 


This 
document 
contains 
information 
on 8 new 
product. 
Specifications 
8r. 
subject 
to change 
without 
notice. 
TEXAS -1!1 
INSTRUMENTS 


A 
1231 


B 
1221 
C 
{21J 


D 
1201 


• 


II 


TYPES SN54HC154. 
SN74HC154 


4·L1NE TO 16·L1NE DECODERS/DEMULTIPLEXERS 


INPUTS 
OUTPUTS 


01 
02 
0 
C 
B 
A 
0 
1 
2 
3 
4 
5 
6 
7 
B 
9 
10 
11 
12 
13 
14 
15 


L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 


L 
L 
L 
L 
L 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 


L 
L 
L 
L 
H 
L 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 


L 
L 
L 
L 
H 
H 
H 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 


L 
L 
L 
H 
L 
L 
H 
H 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 


L 
L 
L 
H 
L 
H 
H 
H 
H 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 


L 
L 
L 
H 
H 
L 
H 
H 
H 
H 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 


L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 


L 
L 
H 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 


L 
L 
H 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 
H 
H 
H 
H 
H 
H 


L 
L 
H 
L 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 
H 
H 
H 
H 
H 


L 
L 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 
H 
H 
H 
H 


L 
L 
H 
H 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 
H 
H 
H 


L 
L 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 
H 
H 


L 
L 
H 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 
H 


L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 


L 
H 
X 
X 
X 
X 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 


H 
L 
X 
X 
X 
X 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 


H 
H 
X 
X 
X 
X 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 


maximum ratings, recommended operating conditions, and electrical characteristics 


See Table IV, page 2-10. 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC154 
SN74HC154 
PARAMETER 
Vcc 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
,MAX 
MIN 
MAX 


2V 
72 
180 
270 
225 


Ipd 
A, B, C. or 0 
Any 
4.5 V 
24 
36 
54 
45 
ns 


6V 
20 
31 
46 
38 
2 V 
72 
180 
270 
225 


Ipd 
<31or <32 
Any 
4.5 V 
24 
36 
54 
45 
ns 


6V 
20 
31 
46 
38 


2 V 
28 
75 
110 
95 
't 
Any 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS '1!1 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC189. 
SN54HC219. 
SN74HC189. 
SN74HC219 
64-BIT RANDOM·ACCESS MEMORIES WITH 3·STATE OUTPUTS 


• 
Organized 
as 16 Words of Four Bits Each 


• 
Choice of Noninverted 
or Inverted Outputs 


• 
High-Current 
3-State Inverting 
Outputs 
Can 
Drive up to 15 LSTTL Loads 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers 
in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


Information to be stored in the memory is written 
into the selected address location when the chip- 
select (S) and the write-enable 
(R/VV) 
inputs are 
low. 
While 
the write-enable 
input 
is low, 
the 
memory outputs 
are off (Hi-ZI. When a number 
of 
outputs 
are bus-conne"ted, 
this 
off 
state 
neither loads nor drives the data bus; however, 
it permits the bus line to be driven by the other 
active 
outputs 
or a passive pull-up. 


Information 
stored in the memory (see function 
table 
for 
input/output 
phase 
relationship) 
is 
available at the outputs 
when the write-enable 
input 
is high and the chip-select 
input 
is low. 
When the chip-select 
input is high, the outputs 
will be off. 


The 
SN54HC189 
and 
SN54HC219 
are 
characterized 
for operation over the full military 
temperature 
range of 
- 55°C 
to 
125°C. 
The 
SN74HC 189 and SN74HC219 
are characterized 
for operation 
from 
- 40°C 
to 85 °C. 


INPUTS 
OUTPUTS 


CHIP 
WRITE 
FUNCTION 
'HC189 
'HC219 
SELECT 
ENA8LE 
Write 
L 
L 
Z 
Z 


Complement 
Data 
Read 
L 
H 
of data 
entered 
entered 


Inhibit 
H 
X 
Z 
Z 


SN54HC189 
... 
J PACKAGE 
SN74HC189 
... 
J OR N OR 0 (= SO) PACKAGE 


(TOP VIEW) 


II 


ADVANCE 
INFORMATION 
This document 
contains 
information 
on 8 new 
product. 
Specifications .t. 


subject to change without notice. 


1 U,6 


2 
15 


3 
" 
• 
13 
5 
12 


6 
11 
7 
10 
8 
9 


SN54HC189 
... 
FH OR FK PACKAGE 
(TOP VIEW) 
u 
o u u .... 
I(/) 
<t z > « 


3 
2 
1 2019 
" 
R/W • 
18 
A2 


D1 
5 
17 
A3 


NC 
6 
16 
NC 
01 
7 
15 
D4 


D2 
8 
" 
04 


9 10 11 1213 
/ 


NQUMC"1 
10Z zld 0 
<:J 


SN54HC219 
... 
J PACKAGE 
SN74HC219 
... 
J OR N OR 0 (~ SO) PACKAGE 
(TOP 
VIEW) 


AD 
1 U,6 
VCC 
5 
2 
15 
A1 
Riw 
3 
" 
A2 
D1 • 
13 
A3 
Q1 
5 
12 
D4 
D2 
6 
11 
Q4 
Q2 
7 
10 
D3 
GND 
8 
9 
Q3 


SN54HC219 
... 
FH OR FK PACKAGE 
(TOP VIEW) 
u 
o u u .... 


1(1) 
<t z > « 


R/W 
• 
D1 
5 


NC 
6 
Q1 
7 


D2 
8 


TEXAS '1!1 
INSTRUMENTS 


II 


TYPES SN54HC189, 
SN54HC219. 
SN74HC189. 
SN74HC219 


54-BIT RANDOM-ACCESS MEMORIES WITH 3-STATE OUTPUTS 


logic symbols 


'HC189 
'HC219 


RAM16X4 
RAM16X4 


AO 
11) }, 


AO }~ 


Al 
(15) 
A1 


A2 
(14) 
15 
A2 


A3 
1131 
3 
A3 


S 
(2) 
G1 
S 


RlW 
131 
1 EN (READI 
R/iiii 


1 C2 IWRITEI 


141 
A,2D 
A\l 
151 
01 
D1 
151 
01 
D1 


D2 
161 
(7) 
02 
D2 
(7) 
02 


(10) 
191 
03 
191 
03 
D3 
D3 


112) 
1111 04 
1111 
D4 
D4 
04 


Pin numbers shown are for J and N packages, 


maximum ratings, recommended operating conditions, and electrical characteristics 


See Table VII, page 2-14, 


SN54HC189 
SN74HC189 


VCC 


TA ~ 25°C 
SN54HC219 
SN74HC219 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
275 
400 
350 


Iw 
Pulse 
duration, 
R/IN low 
4,5 V 
55 
80 
70 
ns 


6V 
47 
68 
60 


2 V 
0 
0 
0 


Address 
before 
A/IN -t 
4,5 V 
0 
0 
0 


6V 
0 
0 
0 


2V 
275 
400 
350 


'su 
Setup time 
Data 
before 
Riw t 
4.5 V 
55 
80 
70 


ns 


6V 
47 
68 
60 


2V 
275 
400 
350 


Chip-select before R/Vii t 
4.5 V 
55 
80 
70 


6V 
47 
68 
60 


2V 
0 
0 
0 


Address 
after 
R/iN t 
4.5 V 
0 
0 
0 


6V 
0 
0 
0 


2V 
0 
0 
0 
Ih 
Hold time 
Data 
after 
R/IN t 
ns 
4.5 V 
0 
0 
0 


6V 
0 
0 
0 


2V 
0 
0 
0 
- 
Chip-select after R/W t 
4.5 V 
0 
0 
0 


6V 
0 
0 
0 


TEXAS "!1 


INSTRUMENTS 


TYPES SN54HC189. 
SN54HC219. 
SN74HC189. 
SN74HC219 


64-BIT RANDOM-ACCESS MEMORIES WITH 3-STATE OUTPUTS 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted) CL = 50 pF (see Note 1) 


TA = 25°C 
SN54HC189 
SN74HC189 


FROM 
TO 
PARAMETER 
vCC 
SN54HC219 
SN74HC219 
UNIT 
(FROM) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2 V 
81 


taladl 
A 
Any 
4.5 V 
27 
ns 


6V 
23 


2V 
81 


talSI 
5 
Any 
4.5 V 
27 
ns 


6V 
23 


2 V 
50 


ten 
RIW 
Any 
4.5 V 
16 
ns 


6V 
14 


2 V 
25 


S 
Any 
4.5 V 
8 


6V 
7 
tdis 
2 V 
35 
ns 
- 
R/W 
Any 
4.5 V 
11 


6V 
10 


2 V 
28 


tt 
Any 
4.5 V 
8 
ns 


6V 
6 


. TEXAS -1!1 
INSTRUMENTS 


• 


• 


HIGH-SPEED 
CMOS LOGIC 
TYPES SN54HCT189. 
SN54HCT219, 
SN74HCT189. 
SN74HCT219 


64·BIT RA!\IDOM-ACCESS MEMORIES WITH 3-STATE OUTPUTS 


• 
Inputs are TTL-Voltage 
Compatible 


• 
Organized 
as 16 Words of Four Bits Each 


• 
Choice of Noninverted 
or Inverted Outputs 


• 
High-Current 
3-State Inverting 
Outputs 
Can 
Drive up to 15 LSTTL Loads 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers 
in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


Information to be stored in the memory is written 
into the selected address location when the chip- 
select (SI and the write-enable 
(R/W) inputs are 
low. 
While the write-enable 
input 
is low, 
the 
memory outputs are off (Hi-Z). When a number 
of outputs 
are bus-connected, 
this 
off 
state 


neither loads nor drives the data bus; however, 
it permits the bus line to be driven by the other 
active outputs 
or a passive pull-up. 


Information 
stored in the memory (see function 


table 
for 
input/output 
phase 
relationship) 
is 


available at the outputs 
when the write-enable 


input is high and the chip-select 
input is low. 


When the chip-select 
input is high, the outputs 


will be off. 


The 
SN54HCT189 
and 
SN54HCT219 
are 


characterized 
for operation over the full military 


temperature 
range of 
- 55°C 
to 125°C. 
The 


SN74HCT189 
and 
SN74HCT219 
are 


characterized 
for 
operation 
from 
- 40°C 
to 


85°C. 


INPUTS 
OUTPUTS 


CHIP 
WRITE 


FUNCTION 
'HCT1B9 
'HCT219 
SELECT 
ENABLE 


Write 
L 
L 
Z 
Z 


Complement 
Data 
Read 
L 
H 
of data 
entered 
entered 


Inhibit 
H 
X 
Z 
Z 


ADVANCE 
INFORMATION 


This 
document 
contain. 
information 


on a new product. 
Specifications 
.,. 


subject to change without notice. 
TEXAS • 
INSTRUMENTS 


SN54HCT189 
... 
J PACKAGE 
SN74HCT189 
... 
J OR NOR 
0 (= SO) PACKAGE 


(TOP 
VIEW) 


1 U16 


2 
15 
3 
14 


4 
13 


5 
12 
6 
11 


7 
10 


B 
9 


AO 
S 
R/IN 


01 
01 
02 
02 
GNO 


SN54HCT189 
... 
FH OR FK PACKAGE 
(TOP VIEW) 
u 
o u u~ 
IV>«Z>« 


(TOP 
VIEW) 


AO 
1 U16 
Vcc 
5 
2 
15 
A1 


R/W 
3 
14 
A2 


01 
4 
13 
A3 


Ql 
5 
12 
04 


02 
6 
11 
Q4 


Q2 
7 
10 
03 
GNO 
8 
9 
Q3 


SN54HCT219 
... 
FH OR FK PACKAGE 
(TOP VIEW) 
u 
o u u ..... 
IV> « Z > « 


3 
2 
1 20 19 


NOUMM 
OzzOO 
(;) 


NC - No internal 
connection 


II 


• 


01 
171 
02 


191 
03 
1111 
04 


o }A.Q. 


15 


3 


151 
01 
171 
02 


191 
03 


Ill' 
04 


maximum ratings, recommended operating conditions, and electrical characteristics 


See Table VII, page 2-14. 


SN54HCT189 
SN74HCT189 


VCC 
TA = 25°C 
SN54HCT219 
SN74HCT219 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


Pulse duration, 
R/W 
low 
4.5 V 
55 
80 
70 
'w 
5.5 V 
50 
75 
63 
ns 


Address before R/iN J. 
4.5 V 
0 
0 
0 


5.5 V 
0 
0 
0 


ns 


Data before R/W t 
4.5 V 
55 
80 
70 


'su 
Setup 
time 
5.5 V 
50 
75 
63 


ns 


Chip-select before R/W t 
4.5 V 
55 
80 
70 


5.5 V 
50 
75 
63 
ns 


Address after R/Vlt 
4.5 V 
0 
0 
0 


5.5 V 
0 
0 
0 
ns 


Data 
after 
R/W t 


4.5 V 
0 
0 
0 
'h 
Hold time 
ns 
5.5 V 
0 
0 
0 


Chip-select after R/iN t 
4.5 V 
0 
0 
0 


5.5 V 
0 
0 
0 
ns 


TEXAS l!1 
INSTRUMENTS 


TYPES SN54HCT189. 
SN54HCT219. 
SN74HCT189. 
SN74HCT219 


64·BIT RANDOM-ACCESS 
MEMORIES 
WITH 3-STATE OUTPUTS 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), CL - 
50 pF (see Note 1) 


TA = 25°C 
SNS4HCT189 
SN74HCT189 


FROM 
TO 
SNS4HCT219 
SN74HCT219 
PARAMETER 
VCC 
UNIT 


IINPUTI 
10UTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
27 
lalad) 
A 
Any 
ns 


5.5 V 
23 


S 


4.5 V 
27 


lalS) 
Any 
ns 
5.5 V 
23 


RIW 
4.5 V 
16 
len 
Any 


5.5 V 
14 
ns 


S 


4.5 V 
8 
Any 


5.5 V 
7 


tdis 
4.5 V 
11 
ns 


RIW 
Any 


5.5 V 
10 


4.5 V 
12 


II 
Any 
5.5 V 
11 
ns 


TEXAS ~ 
INSTRUMENTS 


II 


II 


HIGH-SPEED 
CMOS LOGIC 
TYPES SN54HCT245, 
SN74HCT245 


OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


• 
Inputs Are TTL-Voltage 
Compatible 


• 
High-Current 
3-State Outputs 
Drive Bus 


Lines Directly or Up to 15 LSTTL Loads 


• 
Package Options Include Small Outline (SO) and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality 


and Reliability 


description 


These octal bus transceivers 
are designed for 


asynchronous 
two-way 
communication 


between 
data 
buses. 
The 
control 
function 
implementation 
minimizes 
external 
timing 
requirements. 


The devices allow data transmission 
from the A 
bus to the B bus or from the B bus to the A bus 
depending upon the logic level at the direction 
control (DIR) input. The enable input (3) can be 
used to disable the device so that the buses are 
effectively 
isolated. 


The 
SN54HCT245 
is 
characterized 
for 


operation 
over 
the 
full 
military 
temperature 


range of - 55°C to 125°C. The SN74HCT245 
is characterized 
for operation 
from 
- 40°C 
to 


85°C. 


CONTROL 


INPUTS 
OPERATION 


G 
OIR 


L 
L 
B data 
to A bus 


L 
H 
A data to B bus 


H 
X 
Isolation 


5N54HCT245 
... 
J PACKAGE 
5N74HCT245 
... 
J OR N OR 0 (= 50) 
PACKAGE 


(TOP VIEW) 


1 U20 


2 
19 


3 
18 


4 
17 


5 
16 


6 
15 


7 
14 


8 
13 


9 
12 


10 
11- 


5N54HCT245 
... 
FH OR FK PACKAGE 


(TOP VIEW) 


N ~ ~ ~ 
-0: -0:0>1<.9 


3 
2 
1 2019 


A3 
18 
B1 


A4 
17 
B2 


A5 
16 
B3 
II 


A6 
15 
B4 


A7 
14 
B5 


9 
10 11 12 13 


000001"<0 
Z 


«ZCIlaJal 
0 
<.9 
j::: 


logic 
diagram 
<t:!: 
IX:0 
LL 


Al 
Z 
1181 
Bl 


A2 
W 


1171 BZ 
(.) 


A3 
Z 


1161 B3 
<t 


A4 
> 


1151 
B4 
C 


A5 
<t 


1141 B5 


A6 
1131 
B6 


A7 
1121 87 


A8 
1111 88 


ADVANCE 
INFORMATION 
This 
document 
contains 
Information 


on a new 
product. 
Specifications 
are 


subject 
to change 
without 
notice. 
TEXAS ~ 
INSTRUMENTS 


II 


TYPES SN54HCT245. 
SN74HCT245 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 


maximum ratings, recommended operating conditions, and electrical characteristics 


See Table VII, page 2-14. 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted). CL = 50 pF (see Note 1) 


FROM 
TO 
vCC 
TA- 
25·C 
SN54HCT245 
SN74HCT245 


PARAMETER 
UNIT 


(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
16 
22 
33 
28 
tpd 
A or B 
B or A 
ns 


5.5 V 
14 
20 
30 
25 


0 


4.5 V 
25 
46 
69 
58 


ten 
A or B 
ns 


5.5 V 
22 
41 
62 
52 


0 


4.5 V 
26 
40 
60 
50 


tdis 
A or B 
ns 


5.5 V 
23 
36 
54 
45 


4.5 V 
9 
12 
18 
15 
tt 
A or B 
ns 


5.5 V 
8 
11 
16 
14 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), CL = 150 pF (see Note 1) 


FROM 
TO 
VCC 
TA ~25·C 
SN54HCT245 
SN74HCT245 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


tpd 
A or B 
8 or A 
4.5 V 
20 
30 
45 
38 


5.5 V 
18 
27 
41 
34 
ns 


0 


4.5 V 
36 
59 
89 
74 


ten 
A or B 
ns 
5.5 V 
30 
63 
80 
67 


4.5 V 
17 
42 
63 
53 
tt 
A or B 
ns 
5.5 V 
14 
38 
57 
48 


TEXAS -II} 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC283. 
SN74HC283 
4-BIT' BINARY FULL ADDERS WITH 
FAST CARRY 


• 
Full-Carry 
Look-Ahead 
Across 
the Four Bits 


• 
Systems 
Achieve 
Partial Look-Ahead 
Performance 
with the Economy 
of Ripple 
Carry 


• 
Supply Voltage and Ground 
on Corner Pins 
to Simplify 
P-C Board Layout 


• 
Package Options 
Include 
Small Outline 
(SO) and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


5N54HC283 
... 
J PACKAGE 
5N74HC283 
... 
J OR N OR 0 (= SO) PACKAGE 
(TOP 
VIEW) 


1:2 
1 V16 
Vcc 
82 
2 
15 
83 
A2 
3 
14 
A3 
1:1 
4 
13 
1:3 
A1 
5 
12 
A4 
81 
6 
l' 
84 
CO 
7 
10 
1:4 
GNO 
8 
9 
C4 


description 


These improved full adders perform the addition 
of two 4-bit binary words. T~e sum IE) outputs 
are provided for each bit and the resultant 
carry 
(C4) is obtained 
from the fourth 
bit. 


These 
adders 
feature 
full 
internal 
look-ahead 
across all four bits generating 
the carry term. 
This 
capability 
provides 
the 
system 
designer 
with 
partial 
look-ahead 
performance 
at 
the 
economy and reduced package count of a ripple- 
carry implementation. 


The 
adder 
logic, 
including 
the 
carry, 
is 
implemented 
in its true form. 
End around carry 
can be accomplished 
without 
the need for logic 
or level inversion. 


The SN54HC283 
is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 
- 55°C 
to 
125°C. 
The 
SN74HC283 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


ADVANCE INFORMATION 
This 
document 
contains 
Information 
on • new 
product. 
Specifications 
are 
subject to cha~ 
without notk •. 
TEXAS • 
INSTRUMENTS 


a 


TYPES SN54HC283. 
SN74HC283 


4·BIT BINARY FULL ADDERS WITH FAST CARRY 


II 


:x:-o 
;; 
logic 
symbol 
Z 
("') 
m 
Z 
'TIo:0s: 
:x:- 
=!oz 


H = high level, L 
:= low level 
NOTE: Input conditions at Al, 
Bl, 
A2, 82, and CO are used to determine outputs E1 and 
1:2 and the value of the internal carry C2. The values at e2, A3. 83, A4, and 84 
are then used to determine outputs E3, 1:4. and C4. 


Al 
(51 } 


~ 


A2 
13} 
{ 


141 


~1 
(14) 
III 
~2 
A3 


A4 
(12) 
1131 


~3 


Bl 
161 } 


1101 
~4 


B2 
(2) 


B3 
(15) 


B4 
Ill} 
19) 
C4 
CO 


171 
CO 
CI 


TEXAS ~ 


INSTRUMENlS 


TYPES SN54HC283. 
SN74HC283 


4-BIT BINARY FULL ADDERS WITH FAST CARRY 


TEXAS "!1 
INSTRUMENTS 


II 


II 


TYPES SN54HC283, 
SN74HC283 


4·BIT BINARY FULL ADDERS WITH FAST CARRY 


maximum ratings, recommended operating conditions, and electrical characteristics 


See Table IV, page 2-10. 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA - 
25°C 
SN54HC283 
SN74HC283 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
70 
150 
225 
190 


tpd 
CO 
Any l: 
4.5 V 
23 
30 
45 
38 
ns 


6V 
20 
26 
38 
32 


2 V 
70 
150 
225 
190 


tpd 
A1 or B1 
l:1 
4.5 V 
23 
30 
45 
38 
ns 


6V 
20 
26 
38 
32 


2 V 
55 
125 
190 
155 


Ipd 
CO 
C4 
4.5 V 
17 
25 
38 
31 
ns 


6V 
14 
21 
32 
26 


2 V 
55 
130 
195 
165 


Ipd 
A1 or B1 
C4 
4.5 V 
17 
26 
39 
33 
ns 


6V 
14 
22 
33 
28 


2 V 
28 
75 
110 
95 


II 
Any 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS "'11 
INSTRUMENTS 


HIGH-SPEED 
CMOS LOGIC 


• 
Multiplexed 
1/0 Ports Provide Improved Bit 
Density 


• 
Four Modes of Operation: 
Hold (Store), Shift 
Right, Shift Left, and Load Data 


• 
High-Current 
3-State Outputs Drive Bus 


Lines Directly or up to 15 LSTTL Loads 


• 
Can Be Cascaded for N-Bit Word Lengths 


• 
Package Options Include Small Outline (SO) and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality 
and Reliability 


description 


These 
eight-bit 
universal 
registers 
feature 
multiplexed 
I/O ports to achieve full eight-bit 


handling 
in a single 20-pin 
package. 
'HC299 
applications 
are 
as 
stacked 
or 
push-down 
registers, 
buffer 
storage, 
and 
accumulator 
registers. 


Two 
function-select 
inputs 
and two 
output 
control inputs can be used to choose the modes 
of operation listed in the function 
table. 


Synchronous parallel loading is accomplished by 
taking 
both function-select 
lines, 50 and 51, 
high. This places the three-state 
outputs 
in a 
high-impedance 
state. Which permits data that 
is applied on the 1/0 ports to be clocked into the 
register. 
Reading out of this 
register 
can be 
accomplished 
while the outputs enabled in any 
mode. A direct overriding 
input is provided to 
clear 
the 
register 
whether 
the 
outputs 
are 
enabled 
or off. 
Taking 
either 
of 
the 
output 
controls, G1 or G2, high disables the outputs but 
this has no effect on shifting or storage of data. 


The SN54HC299 
is characterized for operation 
over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The 
5N74HC299 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


TYPES SN54HC299. 
SN74HC299 


8-BIT UNIVERSAL SHIFT/STORAGE 
REGISTERS 


WITH 
DIRECT CLEAR AND 3-STATE 
OUTPUTS 


SN54HC299 
... 
J PACKAGE 
SN74HC299 
... 
J OR N OR 0 (= SO) PACKAGE 
(TOP VIEW) 
so 
VCC 


G1 
Sl 
G2 
Sl 


G/OG 
4 
17 
OH' 


EIOE 
'6 
H/OH 


C/Oc 
15 
F/OF 


A/OA 
14 
0/00 


°A' 
8 
13 
BlOB 


ClR 
9 
12 
ClK 
GNO 
10 
" 
SR 


SN54HC299, 
.. FH OR FK PACKAGE 
(TOP VIEW) 
u 
N..-OU 
•... 
Ie:> Ie:> (/) > (/) 


G/OG 


E/OE 


C/OC 


A/OA 


OA' 


Sl 
Ow 


H/OH 


F/OF 
0/00 
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II 


TYPES SN54HC299. 
SN74HC299 
8·BIT UNIVERSAL SHIFT/STORAGE 
REGISTERS 
WITH DIRECT CLEAR AND 3-STATE OUTPUTS 


II 


r---- 
cia 
~ 
C 
I 


D/a 
~ 
D 
I 


E/a 
~I 
E 
I 


F/aF~ 
I 
G/aG~ 
L 
_ 


H/aH (16) 


Sl (la) 


---------, 
II 
I 
I 
I 
I 
II 
I 
I 
----------"" 


TEXAS 
~ 
INSTRUMENTS 


TYPES SN54HC299. 
SN74HC299 


B·BIT UNIVERSAL SHIFT/STORAGE REGISTERS 
WITH DIRECT CLEAR AND 3·STATE OUTPUTS 


INPUTS 
INPUTSIOUTPUTS 
OUTPUTS 


FUNCTION 
OUTPUT 
SERIAL 
MODE 
CLEAR 
SELECT 
CONTROL 
CLOCK 
A/QA 
B/QB 
C/QC 
D/QD 
E/QE 
F/QF G/O(; 
H/QH 
QA' 
QH' 


S1 
SO 
G1t 
G2t 
SL 
SR 


l 
X 
l 
l 
l 
X 
X 
X 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 


Clear 
l 
l 
X 
l 
l 
X 
X 
X 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 


l 
H 
H 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
l 
l 


H 
l 
X 
l 
l 
l 
X 
X 
QAo 
QSo 
QCo 
QOo 
QEO 
QFo 
QGo 
QHo 
QAo 
QHo 
Hold 
H 
X 
l 
l 
l 
l 
X 
X 
QAo 
QSO 
QCO 
QOO 
QEO 
QFO 
QGO 
QHO 
QAO 
QHO 
H 
H 
H 
l 
l 
l 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
QAO 
QHO 
H 
l 
H 
l 
l 
t 
X 
H 
H 
QAn 
QSn 
QCn 
QOn 
QEn 
QFn 
QGn 
H 
QGn 
Shilt 
Right 
H 
l 
H 
l 
l 
t 
X 
l 
l 
QAn 
QSn 
QCn 
QOn 
QEn 
QFn 
QGn 
l 
QGn 


H 
H 
l 
l 
l 
t 
H 
X 
QSn 
QCn 
QOn 
QEn 
QFn 
QGn 
QHn 
H 
QSn 
H 
Shilt 
left 


H 
H 
l 
l 
l 
t 
l 
X 
QSn 
QCn 
QDn 
QEn 
QFn 
QGn 
QHn 
l 
QSn 
l 


load 
H 
H 
H 
X 
X 
t 
X 
X 
a 
b 
c 
d 
e 
I 
g 
h 
a 
h 


t When one or both output controls are high the eight input/output 
terminals are disabled to the high-impedance state; however, sequential 
operation or clearing of the register is not affected. 


a ... 
h = the level of the steady·state input at inputs A through H, respectively. 
These data are loaded into the flip-flops 
while the flip-flop 
outputs are isolated from the input/output 
terminals. 


maximum ratings, recommended operating conditions, and electrical characteristics 


See Table III, page 2-8, 


TA = 25°C 
SN54HC299 
SN74HC299 


VCC 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
0 
5 
0 
3.3 
0 
4 


fclock 
Clock frequency 
4.5 V 
0 
25 
0 
17 
0 
20 
MHz 


6V 
0 
29 
0 
,g 
0 
24 


2V 
100 
150 
'25 


Pulse duration 
ClK 
high, ClK 
low, 


4.5 V 
20 
30 
25 
ns 
tw 
or CLR low 
6V 
17 
26 
2' 
2V 
150 
225 
190 
Select 
4.5 V 
30 
45 
38 
ns 


Setup time 
6V 
25 
38 
32 
tsu 
before elK t 
2V 
100 
150 
'25 
Data 
or 
25 
CLR inactive 


4.5 V 
20 
30 
ns 


6V 
17 
26 
21 


2V 
0 
0 
0 


Hold time 
Select 
or 
0 
th 
4.5 V 
0 
0 
ns 


after CLKt 
data 
6V 
0 
0 
0 


TEXAS • 
INSTRUMENTS 


II 


II 


TYPES SN54HC299. 
SN74HC299 
8-BIT UNIVERSAL SHIFT/STORAGE 
REGISTERS 
WITH DIRECT CLEAR AND 3-STATE OUTPUTS 


switching characteristics over recommended operating free-air temperature 
range (unless otherwise 
noted!. CL = 50 pF (see Note 1) 


FROM 
TO 
TA - 
25°C 
SN54HC299 
SN74HC299 
PARAMETER 
vcc 
UNIT 
(INPUT) 
{OUTPUTI 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
5 
3.3 
4 


fmax 
4.5 V 
25 
17 
20 
MHz 


6V 
29 
19 
24 


2V 
35 


OA' or Ow 
4.5 V 
11 
ns 


6V 
9 


Ipd 
ClK 
2V 
42 


0A Ihru 0H 
4.5 V 
14 
ns 


6V 
12 


2V 
50 


G1 or G2 
4.5 V 
15 
ns 


6V 
12 


len 
QA thru QH 
2 V 
50 


SO or S1 
4.5 V 
15 
ns 


6V 
12 


2 V 
60 


G1 or G2 
4.5 V 
20 
ns 


6V 
17 


tdis 
QA thru QH 
2 V 
60 


SO or S1 
4.5 V 
20 
ns 


6V 
17 


2V 
40 


QA' or QH' 
4.5 V 
13 
ns 


ClR 
6V 
11 


IpHl 
2V 
55 


QA thru 0H 
4.5 V 
16 
ns 


6V 
14 


2V 
38 


II 
Y 
4.5 V 
8 
ns 


6V 
6 


TEXAS 
~ 
INSTRUMENTS 


TYPES SN54HC299. 
SN74HC299 


8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS 
WITH DIRECT CLEAR AND 3·STATE OUTPUTS 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), CL = 150 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC299 
SN74HC299 
PARAMETER 
vCC 
UNIT 
(INPUT! 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
50 


QA' or QH' 
4.5 V 
17 
ns 


6V 
12 


tpd 
ClK 
2V 
55 


QA thru QH 
4.5 V 
20 
ns 


6V 
18 


2V 
90 


G10rG2 
4.5 V 
30 
ns 


6V 
24 


ten 
QA thru QH 
2V 
90 


SO or 51 
4.5 V 
30 
ns 


6V 
24 


2V 
90 


G1 or G2 
4.5 V 
30 
ns 


6V 
24 


tdis 
QA thru QH 
2V 
90 


SO or 51 
4.5 V 
30 
ns 


6V 
24 


2V 
60 


QA' or Ow 
4.5 V 
26 
ns 


ClR 
6V 
22 


tpHl 
2V 
70 


QA thru QH 
4.5 V 
28 
ns 


6V 
24 


TEXAS ~ 
INSTRUMENTS 


II 


II 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC322, 
SN74HC322 
8-BIT SHIFT REGISTERS WITH SIGN EXTEND AND 3-STATE OUTPUTS 


• 
Multiplexed 
Inputs/Outputs 
Provide 
Improved 
Bit Density 


• 
High-Current 
3-State Outputs 
Can Drive Up 
to 15 LSTTL Loads 


SN54HC322 
... 
J PACKAGE 
SN74HC322 
... 
J OR N OR 0 (= SO) PACKAGE 


(TOP VIEW) 


1 U20 


2 
19 


3 
18 


4 
17 
• 
Sign Extend Function 


• 
Direct Overriding 
Clear 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


These 
eight-bit 
registers 
feature 
multiplexed 
input/output 
data ports to achieve full eight-bit 
handling in a single 20-pin package. Serial data 
may be entered into the shift-register 
through 


either the DO or the 01 input as selected by the 
data select input OS. A serial output QH' is also 
provided 
to facilitate 
expansion. 
Synchronous 
parallel loading is accomplished 
by taking both 
the register enable G and the sip input low. This 
places the three-state 
input/output 
ports in the 
data input mode. Data are entered on the low- 
to-high transition 
of the clock. The sign extend 
function 
repeats 
the 
sign 
in the 
QA flip-flop 
during shifting if the sign extend input SE is low. 
A direct overriding clear input clears the internal 
registers when taken low whether 
the outputs 
are enabled or off. The output 
enable does not 


interfere 
with 
synchronous 
operation 
of 
the 
register. 


The SN54HC322 
is characterized 
for operation 
over the full military range of - 55°C to 125°C. 
The SN74HC322 
is characterized 
for operation 


from 
-40°C 
to 85°C. 


G 
sip 
DO 
AlOA 
C/OC 


E/OE 


G/OG 
DE 
ClR 
GND 


VCC 
DS 
SE 


D1 


S/Os 


D/OD 


F/OF 


H/OH 


OH' 
ClK 


o Ie: 
~ 
(J) 
OUlI"'>o 


3 
2 
1 20 19 


18 


17 


16 
15 


14 


SE 


D1 


S/Os 


D/OD 


F/OF 


A/OA 
4 
C/OC 
5 


E/OE 
6 


G/OG 
7 


DE 
8 
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INSTRUMENlS 


II 


TYPES SN54HC322. 
SN74HC322 


8-BIT SHIFT REGISTERS WITH SIGN EXTEND AND 3-STATE OUTPUTS 


INPUTS 
INPUTSIOUTPUTS 
OUTPUT 
OPERATION 
CLR 
G 
SIP 
SE 
OS 
OE 
CLK 
A/OA 
BlOB 
C/Oc· 
.. 
H/OH 
OH' 


L 
H 
X 
X 
X 
L 
X 
L 
L 
L 
L 
L 
Clear 


L 
L 
L 
L 
L 
X 
H 
X 
X 
L 
X 
L 


Hold 
H 
H 
X 
X 
X 
L 
X 
QAO 
QBO 
QCO 
QHO 
QHO 


H 
L 
H 
H 
L 
L 
1 
DO 
QAn 
°Bn 
QGn 
QGn 
Shift 
Right 
H 
L 
H 
H 
H 
L 
1 
01 
QAn 
QBn 
QGn 
QGn 
Sign Extend 
H 
L 
H 
L 
X 
L 
1 
QAn 
QAn 
QBn 
QGn 
QGn 


Load 
H 
L 
L 
X 
X 
X 
1 
a 
b 
c 
h 
h 


When the output enable is high, the eight input/output 
terminals 
are disabled to the high-impedance 
state; however, 
sequential 


operation or clearing of the register is not affected. If both the register enable input and the siP' are low while the clear 


input is low. the register is cleared while the eight input/output 
terminals are disabled to the high·jmpedance state. 


H = high level (steady state I 
L = low level (steady statel 
X = irrelevant (any input. including transitions) 


t 
= transition from low to high level 


GAO' 
.. 
aHO 
= the level of QA through QH. respectively, before the indicated steady-state conditions were established 
0An 
... 
0Hn 
= the level of QA through 0H, respectively, before the most recent' 
transition of the clock. 
DO, 01 
= the level of steady-state inputs DO and 01 respectively 
a ... 
h = the level of steady-state inputs at inputs A through H respectively 


II 


logic symbol 


CLR 
» 


OE 


0 
G 


< 
siP 
» 
2 
CLK 
n 
m 
(IS) 
SE 
2." 
os 
0 
DO 


::J:I 
01 
s: 
A/OA 
» 
:::! 
BlOB 
02 
C/Oc 


0/°0 


E/OE 


F/OF 


G/OG 


H/OH 


R 


2EN15 


G3 


3Ml 
[SHIFT) 


3M2 [PAR 
LOAD) 


C6/1- 


G4 
S,4,l,60 
G5 
4,5,1,60 
4,5,1,60 
2,60 
Z7 
'\77,15 


2,60 
C> 


'\7S,15 
ZS 


TEXAS 
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TYPES SN54HC322, 
SN74HC322 


8·BIT SHIFT REGISTERS WITH SIGN EXTEND AND 3·STATE OUTPUTS 


141 
1161 
A/OA 
B/OB 


INPUTS/OUTPUTS NOT SHOWN 
151C/Oc 
1151 0/00 
161E/OE 
114} F/OF 


maximum ratings. recommended 
operating conditions. and electrical characteristics 


See Table III. page 2-8. 


. 
TEXAS"" 
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II 


II 


TYPES SN54HC322, 
SN74HC322 


8·BIT SHIFT REGISTERS WITH SIGN EXTEND AND 3-STATE OUTPUTS 


TA = 25°C 
SN54HC322 
SN74HC322 
VCC 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
0 
3.3 
0 
2.2 
0 
2.7 


fclock 
Clock frequency 
4.5 V 
0 
17 
0 
11 
0 
13 
MHz 


6V 
0 
20 
0 
13 
0 
16 


2V 
200 
300 
250 


elK high 
4.5 V 
40 
60 
50 


6V 
34 
51 
43 


2V 
100 
150 
125 
'w 
Pulse 
duration 
elK low 
4.5 V 
20 
30 
25 
ns 


6V 
17 
26 
21 


2V 
150 
225 
190 


CLR 
low 
4.5 V 
30 
45 
38 


6V 
26 
38 
32 


2 V 
100 
150 
125 


OS 
4.5 V 
20 
30 
20 


6V 
17 
26 
21 


2 V 
150 
225 
190 


'su 
Setup time before elK t 
Data inputs 
4.5 V 
30 
45 
38 
ns 


6V 
26 
38 
32 


CLR 
inactive 
2 V 
150 
225 
190 


4.5 V 
30 
45 
38 
state 
6V 
26 
38 
32 


2V 
75 
115 
95 


OS 
4.5 V 
15 
23 
19 


Hold time after 
eLK t 
6V 
13 
20 
16 
th 
2V 
0 
0 
0 
ns 


Data inputs 
4.5 V 
0 
0 
0 
6V 
0 
0 
0 


TEXAS 
~ 
INSTRUMENTS 


TYPES SN54HC322. 
SN74HC322 


8-BIT SHIFT REGISTERS WITH SIGN EXTEND AND 3-STATE OUTPUTS 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted\. CL = 50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC322 
SN74HC322 
PARAMETER 
Vcc 
UNIT 


(INPUT) 
IOUTPUT} 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2 V 
3.3 
6 
2.2 
2.7 


fmax 
4.5 V 
17 
35 
11 
13 
MHz 


6V 
20 
40 
13 
16 


2V 
95 


tpd 
Clock 
°H' 
4.5 V 
31 
ns 


6V 
26 


2 V 
95 


tPHL 
Clear 
OH' 
4.5 V 
32 
ns 


6V 
27 


2V 
80 


tpd 
Clock 
QA thru 0H 
4.5 V 
26 
ns 


6V 
22 


2V 
80 


tpHL 
Clear 
QA thru QH 
4.5 V 
26 
ns 


6V 
22 


Output 
2V 
55 


'en 
QA thru QH 
4.5 V 
18 
ns 
enable 
6V 
15 


2V 
55 
Output 


QA thru QH 
4.5 V 
18 
tdis 
enable 


ns 


6V 
15 


2 V 
38 


tt 
4.5 V 
8 
ns 


6V 
6 
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8·BIT UNIVERSAL SHIFT/STORAGE REGISTERS 


WITH SYNCHRONOUS CLEAR AND 3·STATE OUTPUTS 
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• 
Multiplexed 
1/0 Ports Provide Improved Bit 
Density 


• 
Four Modes of Operation: 
Hold (Store), Shift 
Right, Shift Left, and Load Data 


• 
High-Current 
3-State Outputs Drive Bus 


Lines Directly or up to 15 LSTIL 
Loads 


• 
Can Be Cascaded for N-Bit Word Lengths 


• 
Package Options Include Small Outline (SO) and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality 


and Reliability 


description 


These 
eight-bit 
universal 
registers 
feature 
multiplexed 
1/0 
ports to achieve full eight-bit 
handling 
in a single 20-pin 
package. 
'HC323 
applications 
are 
as 
stacked 
or 
push-down 
registers, 
buffer 
storage, 
and 
accumulator 


registers. 


Two 
function-select 
inputs 
and two 
output 
control inputs can be used to choose the modes 
of operation listed in the function 
table. 


Synchronous parallel loading is accomplished by 
taking 
both function-select 
lines, SO and S1, 
high. This places the three-state 
outputs 
in a 
high-impedance 
state, which permits data that 
is applied on the 1/0 ports to be clocked into the 
register. 
Reading out of this 
register 
can be 
accomplished 
while the outputs 
are enabled in 
any mode. The clear function 
is synchronous, 
and a low 
level at the clear input clears the 
register on the next low-to-high transition of the 
clock. 


The SN54HC323 
is characterized for operation 
over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The 
SN74HC323 
is 
characterized 
for 
operation 
from 
- 40°C 
to 


85°C. 


SN54HC323 
... 
J PACKAGE 


SN74HC323 
... 
J OR N OR 0 (= SO) PACKAGE 


(TOP 
VIEW) 


1 U20 


2 
19 
3 
18 


4 
17 


5 
16 


6 
15 


7 
14 


8 
13 


9 
12 


10 
11 


50 


<31 


<32 


G/OG 


E/OE 


C/OC 
AlOA 


OA' 
CLR 
GND 


VCC 
51 
5L 
OH' 
H/OH 


F/OF 
0/00 
BlOB 


CLK 


5R 


SN54HC323 
... 
FH OR FK PACKAGE 


(TOP VIEW) 
U 
N •...0 u ..... 
It:llt:l ({) > ({) 


G/OG 


E/OE 
C/OC 
A/OA 


OA' 


5L 


OH' 
H/OH 


F/OF 
0/00 


ADVANCE 
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on 
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product. 
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II 


TYPES SN54HC323, 
SN74HC323 
8-BIT UNIVERSAL SHIFT/STORAGE 
REGISTERS 
WITH SYNCHRONOUS CLEAR AND 3·STATE OUTPUTS 


r---- 
CI 
~ 
oc 
I 


01 
~ 
00 
I 


EI 
(S) 
I 
OE_1 


F/OF~ 


141 
I 
G/OG~ 
L 
_ 


------ ---, 
I 
I 
I 
I 
I 
I 
I 
II 
I 
---- --- ---~ 


H/OH (16) 


1181 
SL 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54HC323. 
SN74HC323 


8·BIT UNIVERSAL SHIFT/STORAGE 
REGISTERS 


WITH SYNCHRONOUS CLEAR AND 3-STATE OUTPUTS 


INPUTS 
INPUTS/OUTPUTS 
OUTPUTS 


FUNCTION 
OUTPUT 
SERIAL 


MODE 
CLEAR 
SELECT 
CONTROL 
CLOCK 
A/QA 
B/QB 
C/QC 
D/QD 
E/QE 
F/QF 
G/QG 
H/QH 
QA' 
QH' 


S1 
SO 
G1t 
G2t 
SL 
SR 


L 
X 
L 
L 
L 
t 
X 
X 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 


Clear 
L 
L 
X 
L 
L 
t 
X 
X 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 


L 
H 
H 
X 
X 
t 
'X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
L 
L 


H 
L 
X 
L 
L 
L 
X 
X 
QAO 
QSO 
QCO 
QDO 
QEO 
QFO 
QGO 
QHO 
QAO 
QHO 


Hold 
H 
X 
L 
L 
L 
L 
X 
X 
QAO 
QSO 
QCO 
QDO 
QEO 
QFO 
QGO 
QHO 
QAO 
QHO 


H 
H 
H 
L 
L 
L 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
QAO 
QHO 


H 
L 
H 
L 
L 
t 
X 
H 
H 
QAn 
QSn 
QCn 
QDn 
QEn 
QFn 
QGn 
H 
QGn 
Shilt 
Right 


H 
L 
H 
L 
L 
t 
X 
L 
L 
QAn 
QSn 
QCn 
QDn 
QEn 
QFn 
QGn 
L 
QGn 


H 
H 
L 
L 
L 
t 
H 
X 
QSn 
QCn 
QDn 
QEn 
QFn 
QGn 
QHn 
H 
QSn 
H 
Shift 
Left 


H 
H 
L 
L 
L 
t 
L 
X 
QSn 
QCn 
QDn 
QEn 
QFn 
QGn 
QHn 
L 
QSn 
L 


Load 
H 
H 
H 
X 
X 
t 
X 
X 
a 
b 
c 
d 
e 
I 
g 
h 
a 
h 


t When one or both output controls are high the eight input/output 
terminals are disabled to the high·impedance 
state; however, sequential 
operation or clearing of the register is not affected. 


a ... 
h = the level of the steady-state 
input at inputs A through H. respectively. 
These data are loaded into the flip-flops 
while the flip-flop 
outputs 
are isolated from the input/output 
terminals. 


maximum ratings. recommended operating conditions. and electrical characteristics 


See Table III, page 2-8. 


TA = 25°C 
SN54HC323 
SN74HC323 
VCC 
MIN 
MAX 


UNIT 


MIN 
MAX 
MIN 
MAX 


2V 
0 
5 
0 
3.3 
0 
4 


fclock 
Clock frequency 
4.5 
V 
0 
25 
0 
17 
0 
20 
MHz 


6V 
0 
29 
0 
19 
0 
24 


2V 
100 
150 
125 


tw 
Pulse duration 
elK high or low 
4.5 
V 
20 
30 
25 
ns 


6V 
17 
26 
21 


2V 
150 
225 
190 


SO or 51 
4.5 
V 
30 
45 
38 


Setup time 
6V 
26 
38 
32 
tsu 
before elK t 
2V 
100 
150 


ns 


CLR low 


125 


4.5 
V 
20 
30 
25 
or data 
6V 
17 
26 
21 


2V 
0 
0 
0 
Hold time 
SO or 51. 
th 
after eLK t 
data, or CLR low 


4.5 
V 
0 
0 
0 
ns 


6V 
0 
0 
0 


TEXAS ~ 
INSTRUMENTS 


II 


II 


TYPES SN54HC323, 
SN74HC323 
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS 
WITH SYNCHRONOUS CLEAR AND 3-STATE OUTPUTS 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA ~ 25°C 
SN54HC323 
SN74HC323 
PARAMETER 
vCC 
UNIT 
IINPUTl 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
5 
3.3 
4 


fmax 
4.5 V 
25 
17 
20 
MHz 


6V 
29 
19 
24 


2V 
36 


OA' or Ow 
4.5 V 
12 


6V 
10 
tpd 
eLK 
ns 


2V 
50 


0A thru 0H 
4.5 V 
14 


6V 
12 


2 V 
so 


G1, G2 
4.5 V 
15 


6 V 
12 
ten 
QA thru QH 
2V 
SO 


ns 


SO or S1 
4.S V 
1S 


6V 
12 


2V 
60 


(31, (32 
4.S V 
20 


6V 
17 


tdis 
QA thru 0H 
2V 
60 


ns 


SO or S1 
4.5 V 
20 


6V 
17 


2 V 
28 


tt 
Any 
4.5 V 
8 
ns 


6V 
6 


TEXAS "!1 


INSTRUMENTS 


TYPES SN54HC323. 
SN74HC323 


8-BIT UNIVERSAL SHIFT/STORAGE 
REGISTERS 


WITH SYNCHRONOUS CLEAR AND 3·STATE OUTPUTS 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), CL = 150 pF (see Note 1) 


FROM 
TO 
TA ~ 25°C 
SN54HC323 
SN74HC323 


PARAMETER 
vCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
50 


0A' 
or OH' 
4.5 V 
17 


6V 
15 


tpd 
elK 
ns 
2V 
50 


0A thru 0H 
4.5 V 
17 


6V 
15 


2 V 
90 


Gl, 
G2 
4.5 V 
30 


6V 
24 


ten 
QA thru QH 
2V 
90 


ns 


SO or 51 
4.5 V 
30 


6V 
24 


2V 
90 


G1, G2 
4.5 V 
30 


6V 
24 


tdis 
0A thru 0H 
2V 
90 


ns 


SO or 51 
4.5 V 
30 


6V 
24 


2V 
45 


tt 
Any 
4.5 V 
17 
ns 


6V 
13 
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B·L1NE TO '·L1NE DATA SELECTORS/MULTIPLEXERS/ 
TRANSPARENT 
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• 
Transparent 
Latches on Data Select Inputs 


• 
Transparent 
Data Registers 


• 
High-Current 
3-State Outputs 
Can Drive up 


to 15 LSTIL 
Loads 


• 
Complementary 
Outputs 


• 
Package Options 
Include Small Outline (SO) and 


Ceramic Chip Carriers 
in Addition 
to Plastic 


and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 


and Reliability 


SN54HC354 
... J PACKAGE 
SN74HC354 
... 
J OR N OR D (~ SO) PACKAGE 


(TOP VIEW) 


D7 
D6 
D5 


D4 


D3 
5 


D2 
6 
Dl 
7 
DO 
8 
DC 
9 


GND 
10 


description 


These 
monolithic 
data 
selectors/multiplexers 


contain full on-chip binary decoding to select one 
of eight data sources. The data-select 
is stored 


in transparent 
latches that are enabled by a low 
level on pin 11, SC. A similar enable for data is 
obtained 
by a low level on pin 9, DC. 


The SN54HC354 
is characterized 
for operation 


over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The 
SN74HC354 
is 


characterized 
for 
operation 
from 
- 40°C 
to 


85°C. 


SN54HC354 
... 
FH OR FK PACKAGE 


(TOP VIEW) 


U 
Lni;Or---U 
000>>- 


D4 
4 


D3. 
5 


D2 
6 
D1 
7 


DO 
8 


90 


90 
90 
90 
90 
90 
5 


90 
6 
90 
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TEXAS -1!1 
INSTRUMENTS 


II 


• 


TYPES SN54HC354, 
SN74HC354 
B·L1NE TO 1·L1NE DATA SELECTORS/MULTIPLEXERS/ 
TRANSPARENT 
REGISTERS WITH 
3·STATE OUTPUTS 


logic diagram (positive logic) 


ll'1 (151 


G2 (16) 


G3 (17) 


TEXAS -Ii} 
INSTRUMENTS 


TYPES SN54HC354. 
SN74HC354 
B·lINE TO 1·lINE 
DATA SELECTORS/MULTIPLEXERS/ 
TRANSPARENT REGISTERS WITH 3·STATE OUTPUTS 


INPUTS 


DATA 
OUTPUT 
OUTPUTS 
SELECTt 
CONTROL 
ENABLES 


S2 
S1 
SO 
DC 
G1 
G2 
G3 
W 
Y 


X 
X 
X 
X 
H 
X 
X 
Z 
Z 


X 
X 
X 
.X 
X 
H 
X 
Z 
Z 


X 
X 
X 
X 
X 
X 
L 
Z 
Z 


L 
L 
L 
L 
L 
L 
H 
Do 
DO 


L 
L 
L 
H 
L 
L 
H 
Don 
DOn 


L 
L 
H 
L 
L 
L 
H 
01 
D1 


L 
L 
H 
H 
L 
L 
H 
01n 
01n 


L 
H 
L 
L 
L 
L 
H 
02 
02 


L 
H 
L 
H 
L 
L 
H 
02n 
02n 


L 
H 
H 
L 
L 
L 
H 
03 
03 


L 
H 
H 
H 
L 
L 
H 
03n 
03n 


H 
L 
L 
L 
L 
L 
H 
04 
04 


H 
L 
L 
H 
L 
L 
H 
54n 
D4n 


H 
L 
H 
L 
L 
L 
H 
55 
05 


H 
L 
H 
H 
L 
L 
H 
05n 
05n 
H 
H 
L 
L 
L 
L 
H 
06 
06 


H 
H 
L 
H 
L 
L 
H 
06n 
06n 


H 
H 
H 
L 
L 
L 
H 
D7 
07 


H 
H 
H 
H 
L 
L 
H 
57n 
07n 


H = high level (steady state) 
L = low level (steady state) 
X = irrelevant (any input. including transitions) 
Z = high-impedance state (off state I 
t = transition from low to high level 
DO ... 
07 = the level of stead·state inputs at inputs DO through 


07, respectively 
DOn ... 
07" 
= the level of steady state inputs at inputs DO through 


07, 
respectively, 
before the most recent 
low·to-high 


transition of data control 


tThis column shows the input address setup with SC low. 


maximum ratings. recommended operating conditions. and electrical characteristics 


See Table III, page 2-8. 


TA 
- 
25°C 
SN54HC354 
SN74HC354 


VCC 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
75 
115 
95 


'su 
Setup time. data before OCt 
4.5 
V 
15 
23 
19 
ns 


6V 
13 
20 
16 


2V 
5 
5 
5 


'h 
Hold time, 
data 
after Cot 
4.5 
V 
5 
5 
5 
ns 


6V 
5 
5 
5 


TEXAS .• 
INSTRUMENTS 


II 


TYPES SN54HC354. 
SN74HC354 


8·L1NE TO l·L1NE DATA SELECTORS/MULTIPLEXERS/ 
TRANSPARENT 
REGISTERS WITH 3·STATE OUTPUTS 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted), CL - 
50 pF (see Note 1) 


II 


FROM 
TO 
TA - 
25'C 
SN54HC354 
SN74HC354 
PARAMETER 
VCC 
UNIT 


(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
90 


Y 
4.5 V 
29 
ns 


6V 
25 


'pd 
00-007 
85 
2V 


W 
4.5 V 
28 
ns 


6V 
24 


2V 
85 


Y 
4.5 V 
28 
ns 


DC 
6V 
24 


'pd 
2V 
85 


W 
4.5 V 
28 
ns 


6V 
24 


2V 
100 


SO, 
Y 
4.5 V 
32 
ns 


'pd 
51, 
6V 
27 


52 
2V 
90 


W 
4.5 V 
30 
ns 


6V 
26 


2V 
85 


y 
4.5 V 
28 
' 
ns 


SC 
6V 
24 
tpd 
2V 
80 


W 
4.5 V 
26 
ns 


6V 
22 


2V 
75 


y 
4.5 V 
24 
ns 


eil, <32 
6V 
20 


ten 
2V 
75 


W 
4.5 V 
24 
ns 


6V 
20 


2 V 
45 


Y 
4.5 V 
15 
ns 


ei1, <32 
6V 
13 


tdis 
2 V 
45 


W 
4.5 V 
15 
ns 


6V 
13 


2V 
75 


y 
4.5 V 
24 
ns 


6V 
20 


'en 
G3 
2V 
75 


W 
4.5 V 
24 
ns 


6V 
20 


2 V 
50 


Y 
4.5 V 
17 
ns 


G3 
6V 
15 


tdis 
2 V 
50 


W 
4.5 V 
17 
ns 


6V 
15 
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CMOS LOGIC 
TYPES SN54HC356. 
SN74HC356 
B-L1NE TO 1·L1NE DATA SELECTORS/MULTIPLEXERS/ 
EDGE·TRIGGERED REGISTERS WITH 
3·STATE 
OUTPUTS 


SN54HC356 
... 
J PACKAGE 
SN74HC356 
... 
J OR N OR 0 (= SO) PACKAGE 
(TOP VIEW) 


1 \..)20 


2 
19 
3 
18 


4 
17 


5 
16 


6 
15 


7 
14 
8 
13 


9 
12 


10 
11 


• 
Transparent 
Latches 
on Data Select 
Inputs 


• 
Edge-Triggered 
Data Registers 


• 
High-Current 
3-State 
Outputs 
Can Drive 
up 
to 15 LSTTL 
Loads 


• 
Complementary 
Outputs 


• 
Package 
Options 
Include 
Small 
Outline 
(SO) and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas 
Instruments 
Quality 
and Reliability 


description 


These 
monolithic 
data 
selectors/multiplexers 
contain full on-chip binary decoding to select one 
of eight data sources. The data-select 
addre'ss 
is stored in transparent 
latches that are enabled 
by a low level on pin 11, SC. The edge-triggered 
data 
registers 
are clocked 
by 
a low-to-high 
transition 
on 
pin 
9, 
CLK. 
Both 
true 
and 
complementary 
outputs 
are available. 


The SN54HC356 
is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 
-55°C 
to 
125°C. 
The 
SN74HC356 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


07 
06 
05 
04 
03 
02 
01 
00 
elK 
GNO 


SN54HC356 
... 
FH OR FK PACKAGE 
(TOP VIEW) 
u 
1.0 f.O r--. 
U 
000>>- 


04 
4 
03 
5 
02 
6 
01 
7 
00 


(;1 


(;2 


G3 
sc 
so 


SI 
G..Q. 


7 
82 
elK 


00 
181 
90 


01 
171 
90 


02 
161 
90 
1191 
y 


03 
151 
90 


04 
(4) 
90 


05 
131 
90 


06 
(2) 
90 


07 
III 
90 
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TYPES SN54HC356, 
SN74HC356 


B-L1NE TO l-L1NE DATA SELECTORS/MULTIPLEXERS/ 
EDGE·TRIGGERED REGISTERS WITH 
3-STATE 
OUTPUTS 


eLK 


00 
II 
01 


:x>C< 
02 


:x> 
(191 


Z 


y 


n 
m 
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TEXAS -1!1 
INSTRUMENTS 


TYPES SN54HC356. 
SN74HC356 
B·L1NE TO 1-LINE DATA SELECTORS/MULTIPLEXERS! 


EDGE·TRIGGERED REGISTERS WITH 3·STATE OUTPUTS 


INPUTS 


SELECTt 
OUTPUT 
OUTPUTS 
CLOCK 
ENABLES 


S2 
S1 
SO 
G1 
G2 
G3 
W 
Y 


X 
X 
X 
X 
H 
X 
X 
Z 
Z 


X 
X 
X 
X 
X 
H 
X 
Z 
Z 


X 
X 
X 
X 
X 
X 
L 
Z 
Z 


L 
L 
L 
t 
L 
L 
H 
Do 
DO 


L 
L 
L 
H or L 
L 
L 
H 
Don 
DOn 


L 
L 
H 
t 
L 
L 
H 
51 
01 


L 
L 
H 
H or L 
L 
L 
H 
51n 
01n 


L 
H 
L 
t 
L, 
L 
H 
152 
02 


L 
H 
L 
H or L 
L 
L 
H 
52n 
02n 


L 
H 
H 
t 
L 
L 
H 
153 
03 


L 
H 
H 
H or L 
L 
L 
H 
53n 
03n 


H 
L 
L 
t 
L 
L 
H 
04 
04 


H 
L 
L 
H or L 
L 
L 
H 
154n 
04n 


H 
L 
H 
t 
L 
L 
H 
05 
05 


H 
L 
H 
H or L 
L 
L 
H 
155n 
05n 


H 
H 
L 
t 
L 
L 
H 
06 
06 


H 
H 
L 
H or L 
L 
L 
H 
06n 
06n 
H 
H 
H 
t 
L 
L 
H 
57 
07 


H 
H 
H 
H or L 
L 
L 
H 
157n 
07n 


maximum 
ratings. 
recommended 
operating 
conditions. 
and electrical 
characteristics 


See Table III, page 2-8, 


TA = 25°C 
SN54HC356 
SN74HC356 
VCC 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
75 
115 
95 


'su 
Setup time, data before CLKt 
4.5 
V 
15 
23 
19 
ns 


6V 
13 
20 
16 


2V 
5 
5 
5 


'h 
Hold time, data after CLKt 
4.5 
V 
5 
5 
5 
ns 


6V 
5 
5 
5 


TEXAS '1!1 
INSTRUMENTS 


II 


TYPES SN54HC356, 
SN74HC356 


B-L1NE TO 1-L1NE DATA SELECTORS/MULTIPLEXERS/ 
EDGE-TRIGGERED REGISTERS WITH 3·STATE 
OUTPUTS 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted), CL - 
50 pF (see Note 1) 


II 


FROM 
TO 
TA = 25°C 
SN54HC356 
SN74HC356 
UNIT 
PARAMETER 
(INPUT) 
(OUTPUT) 
VCC 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
95 
y 
4.5 V 
31 
ns 


6V 
26 


'pd 
elK 
2V 
85 


W 
4.5 V 
28 
ns 


6V 
24 


2V 
100 


Y 
4.5 V 
32 
ns 


50,51, 
6V 
27 


'pd 
52 
2V 
90 


W 
4.5 V 
30 
ns 


6V 
26 


2V 
80 


y 
4.5 V 
26 
ns 


'pd 
$C, 
6V 
22 


2V 
80 


W 
4.5 V 
26 
ns 


6V 
22 


2 V 
75 


Y 
4.5 V 
24 
ns 


G1, G2 
6V 
20 
'en 
2V 
75 


W 
4.5 V 
24 
ns 


6V 
20 


2V 
45 


Y 
4.5 V 
15 
ns 


G1, G2 


6V 
13 


tdis 
2V 
45 


W 
4.5 V 
15 
ns 


6V 
13 


2 V 
75 


Y 
4.5 V 
24 
ns 


6V 
20 


'en 
G3 
2V 
75 


W 
4.5 V 
24 
ns 


6V 
20 


2V 
50 


Y 
4.5 V 
17 
ns 


6V 
15 
tdis 
G3 
2V 
50 


W 
4.5 V 
17 
ns 


6V 
15 


TEXAS ~ 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HCT373. 
SN74HCT373 
OCTAL D-TYPE TRANSPARENT 
LATCHES WITH 3-STATE OUTPUTS 


• 
Inputs are TTL-Voltage 
Compatible 


• 
8 High-Current 
Latches in a Single Package 


• 
High-Current 
3-State True Outputs Can 
Drive up to 15 LSTTL Loads 


• 
Full Parallel Access for Loading 


• 
Package Options Include Small Outline (SO) and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality 
and Reliability 


description 


These B-bit latches feature three-state 
outputs 
designed specifically for driving highly capacitive 
or relatively 
low-impedance 
loads. 
They 
are 
particularly 
suitable 
for 
implementing 
buffer 
registers, I/O ports, bidirectional bus drivers, and 
working 
registers. 


The 
eight 
latches 
of 
the 
'HCT373 
are 
transparent D-type latches. While the enable (C) 
is high the Q outputs 
will follow 
the data (D) 
inputs. 
When the enable is taken 
low, 
the 
Q 
outputs 
will be latched at the levels that were 
set up at the D inputs. 


An output-control 
input 
(DC) can be used to 
place the eight outputs 
in either a normal logic 
state 
(high 
or 
low 
logic 
levels) 
or 
a 
high- 


impedance 
state. 
In the high-impedance 
state 
the outputs 
neither load nor drive the bus lines 
significantly. 
The high-impedance third state and 
increased drive provide the capability to drive the 
bus lines in a bus-organized system without need 
for interface 
or pull-up components. 


The 
output 
control 
OC does 
not 
affect 
the 


internal operations of the latches. Old data can 
be retained or new data can be entered while the 
outputs 
are off. 


The SN54HCT373 
is characterized for operation 
over 
the 
full 
military 
temperature 
range 
of 


-55°C 
to 
125°C. 
The 
SN74HCT373 
is 


characterized 
for 
operation 
from 
- 40°C 
to 
B5°C. 


SN54HCT373 
... 
J PACKAGE 
SN74HCT373 
... 
J OR N OR 0(= 
SO) PACKAGE 
(TOP VIEW) 


1 U20 


2 
19 
3 
18 


4 
17 


5 
16 


6 
15 


7 
14 


S 
13 


9 
12 


10 
11 


ADVANCE 
INFORMATION 
This docunMnt 
contains 
Information 
on. 
ntIWproduc1. 
Specfflcatlons 
.r. 
subject 
to change 
without 
notice. 


SN54HCT373 
... 
FH OR FK PACKAGE 


(TOP VIEW) 
u 
s:S"!/g~~ 


20 
80 


20 
70 


30 
70 


3D 
60 
40 
60 


OOUOO 
.,.z 
",,,, 
(:J 


logic 
symbol 


oc 
c 


10 
131 
10 
121 
10 
20 
141 
151 
20 
3D 
171 
(61 
30 
40 
(SI 
191 
40 


50 
1131 
1121 
50 


60 
1141 
1151 


60 
7D 
1171 
1161 
70 
SO 
(IS1 
1191 
SO 


FUNCTION 
TASLE 
lEACH LATCH I 


INPUTS 
OUTPUT 


OC 
ENASLE C 
0 
° 
L 
H 
H 
H 


L 
H 
l 
L 


L 
L 
X 
°0 
H 
X 
X 
Z 


TEXAS -I!} 
INSTRUMENTS 


II 


TYPES SN54HCT373. 
SN74HCT373 


OCTAL O·TYPE TRANSPARENT 
LATCHES WITH 3·STATE OUTPUTS 


II 


maximum ratings, recommended operating conditions, and electrical characteristics 


See Table VII, page 2-14. 


TEXAS "'!1 
INSTRUMENTS 


TYPES SN54HCT373. 
SN74HCT373 


OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 


TA - 
25°C 
SN54HCT373 
SN74HCT373 
VCC 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
20 
30 
25 


Iw 
Pulse duration, 
enable C high 
5.5 V 
17 
27 
23 
ns 


4.5 V 
10 
15 
13 
Isu 
Setup time. 
data before enable C'" 
5.5 V 
9 
14 
12 


ns 


4.5 V 
5 
5 
5 


Ih 
Hold time. data after enable C'" 
5.5 V 
5 
5 
ns 
5 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), Cl = 50 pF (see Note 1) 


FROM 
TO 
TA - 
25°C 
SN54HCT373 
SN74HCT373 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
25 
35 
53 
44 
Ipd 
0 
Q 
ns 
5.5 V 
21 
32 
48 
40 


4.5 V 
28 
35 
53 
44 
Ipd 
C 
Any Q 
ns 
5.5 V 
25 
32 
48 
40 


6C 
4.5 V 
26 
35 
53 
44 
len 
Any 0 
5.5 V 
23 
32 
48 
40 
ns 


DC 


4.5 V 
23 
35 
53 
44 
tdis 
Any Q 
5.5 V 
22 
32 
48 
40 
ns 


4.5 V 
10 
12 
18 
15 
II 
Any 


5.5 V 
9 
11 
16 
14 
ns 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), Cl = 150 pF (see Note 1) 


FROM 
TO 
TA - 
25°C 
SN54HCT373 
SN74HCT373 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


4.5 V 
32 
52 
79 
65 
Ipd 
0 
Q 
ns 
5.5 V 
27 
47 
71 
59 


4.5 V 
38 
52 
79 
65 
Ipd 
C 
Any Q 
ns 
5.5 V 
36 
47 
71 
59 


DC 


4.5 V 
33 
52 
79 
65 
len 
Any 
Q 
5.5 V 
28 
47 
71 
59 
ns 


4.5 V 
18 
42 
63 
53 
II 
Any 
5.5 V 
16 
38 
57 
48 
ns 


TEXAS -1!1 
INSTRUMENlS 


II 


TYPES SN54HCT373, 
SN74HCT373 


OCTAL OoTYPE TRANSPARENT 
LATCHES WITH 3-STATE OUTPUTS 


o latch signal conventions 


It is TI practice to name the outputs and other inputs of a O-type latch and to draw its logic symbol based 
on the assumption 
of true data 10) inputs. Then outputs that produce data in phase with the data inputs 
are called Q and those producing 
complementary 
data are called O. An input that causes a Q output to 
go high or a 0 output to go low is called Preset; an input that causes a Q output to go high or a Q output 
to go low is called Clear. Bars are used over these pin names (PRE and CLR) if they are active-low. 


In some applications 
it may be advantageous 
to redesignate the data input O. In that case all the other 
inputs and outputs 
should be renamed as shown 
below. 
Also shown 
are corresponding 
changes in the 
graphical 
symbol. 
Arbitrary 
pin numbers are shown 
in parentheses. 


II 


Notice that Q and Q exchange names, which causes Preset and Clear to do likewise. 
Also notice that the 
polarity indicators ( b.. )on PREand CLR remain since these inputs are still active-low, 
but that the presence 
or absence of the polarity 
indicator 
changes at D, Q, and Q. Of course pin 5 (01 is still in phase with the 
data input 0, but now both are considered 
active low. 


TEXAS 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 


• 
Inputs Are TTL-Voltage 
Compatible 


• 
8 D-Type Flip-Flops 
in a Single Package 


• 
High-Current 
3-State True Outputs 
Can 
Drive Up to 15 LSTTL Loads 


• 
Full Parallel Access for Loading 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers 
in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


These 
8-bit 
flip-flops 
feature 
three-state 
out- 
puts 
designed 
specifically 
for 
driving 
highly 
capacitive 
or relatively 
low-impedance 
loads. 
They are particularly 
suitable for implementing 
buffer 
registers, 
I/O ports, 
bidirectional 
bus 
drivers, and working 
registers. 


The eight flip-flops 
of the 'HCT374 
are edge- 
triggered D-type flip-flops. 
On the positive tran- 
sition of the clock the Q outputs 
will be set to 
the logic levels that were set up at the D inputs. 


An output-control 
input can be used to place 
the eight outputs 
in either a normal logic state 
(high or low logic levels) or a high-impedance 
state. 
In the high-impedance 
state the outputs 
neither load nor drive the bus lines significantly. 
The high-impedance 
third 
state and increased 
drive 
provide 
the 
capability 
to drive 
the 
bus 
lines in a bus-organized 
system 
without 
need 
for interface 
or pull-up components. 


The output 
control 
(DC) does not affect the in- 


ternal operation 
of the flip-flops. 
Old data can 
be retained or new data can be entered while 
the outputs 
are in the high-impedance 
state. 


The SN54HCT374 
is characterized 
for opera- 


tion over the full military 
temperature 
range of 
- 55°C 
to 
125°C. 
The 
SN74HCT374 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


TYPES SN54HCT374, 
SN74HCT374 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
D2804, 
MARCH 
1984 


SN54HCT374 
... 
J PACKAGE 
SN74HCT374 
... 
J OR N OR 0 (~ SO) PACKAGE 
(TOP VIEW) 


1 U20 


2 
19 


3 
18 


4 
17 


5 
16 


6 
15 


7 
14 


8 
13 


9 
12 


10 
" 


OC 
10 
10 
20 
20 
30 
3D 
40 
40 
GNO 


SN54HCT374 
... 
FH OR FK PACKAGE 
(TOP VIEW) 


C diU ~d 
•... 
_O>ClO 


3 
2 
1 2019 
20 
4 
18 
80 
20 
5 
17 
70 
30 
6 
16 
70 
3D 
7 
15 
60 
40 
8 
14 
60 


9 
1011 
1213 
dC"'dC 
~~cju)Ln 
a 


ADVANCE INFORMATION 
This 
document 
contains 
Information 
on a new product. Specifications.r. 
subject to change without notice. 
TEXAS ...., 


INSTRUMENTS 


INPUTS 
OUTPUT 


OC 
ClK 
0 
Q 


l 
t 
H 
H 


L 
t 
L 
l 


L 
l 
X 
°0 
H 
X 
X 
Z 


(4) 
20 
171 
3D 


40 
(8) 


50 
(13) 


60 
(14) 


70 
(171 


80 
(18) 


C> 
'V 


12) 
10 
10 
IS) 
20 
161 
3Q 
(9) 
4Q 
(12j 50 


(15) 60 


(16) 
7Q 
(191 
8D 


12110 


141 
15120 
20 


171 
161 


30 
30 


181 
191 
40 
40 


1131 
1121 


50 
50 


60(14) 
1151 
60 


II 


(171 
70 


1181 
80 
» 
C<» 
2: 
(") 
m 
2:."0 
::J:ls:»::!0 
2: 


TEXAS -1!1 
INSTRUMENTS 


TYPES SN54HCT374. 
SN74HCT374 
OCTAL D·TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3·STATE OUTPUTS 


.maximum ratings. recommended operating conditions. and electrical characteristics 


See Table VII, page 2-14. 


timing 
requirements 
over recommended operating 
free-air temperature 
range (unless otherwise 
noted) 


VCC 
TA - 25°C 
SN54HCT374 
SN74HCT374 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fclock Clock frequency 
4.5 
V 
0 
31 
0 
21 
0 
25 
MHz 
5.5 V 
0 
36 
0 
23 
0 
28 


Pulse duration, 
eLK high or low 
4.5 
V 
16 
24 
20 
'w 
5.5 V 
14 
22 
18 


ns 


Setup time, 
data before eLK r 
4.5 
V 
20 
30 
25 
'su 
5.5 V 
27 
ns 
17 
23 


Hold time, data after eLK t 
4.5 
V 
5 
5 
5 
'h 
5.5 V 
5 
5 
5 
ns 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted). CL = 50 pF (see Note 1) 


FROM 
TO 
VCC 
TA·25°C 
SN54HCT374 
SN74HCT374 
PARAMETER 
UNIT 
(INPUT) 
IOUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


fmax 
4.5 
V 
31 
36 
21 
25 


5.5 V 
36 
40 
23 
28 
MHz 


'pd 
4.5 
V 
30 
54 
45 
ClK 
Any 
ns 


5.5 V 
25 
48 
41 


DC 
4.5 
V 
26 
45 
38 
'en 
Any 
5.5 
V 
23 
41 
34 
ns 


DC 
4.5 
V 
23 
45 
38 
tdis 
Any 
5.5 V 
22 
41 
34 
ns 


4.5 
V 
10 
18 
15 
" 
Any 
5.5 V 
9 
16 
14 
ns 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted). CL - 
150 pF (see Note 1) 


FROM 
TO 
TA 
- 
25°C 
SN54HCT374 
SN74HCT374 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


ClK 
Any 
4.5 
V 
40 
53 
80 
66 
'pd 
5.5 V 
35 
47 
71 
60 
ns 


6C 
4.5 
V 
34 
47 
71 
59 
'en 
Any 
5.5 V 
29 
39 
59 
49 
ns 


4.5 
V 
18 
42 
63 
53 
" 
Any 
5.5 V 
16 
38 
ns 
57 
48 


TEXAS 
~ 
INSTRUMENTS 


II 


II 


TYPES SN54HCT374. 
SN74HCT374 
OCTAL D·TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


D flip-flop signal conventions 


It is TI practice to name the outputs 
and other inputs of a Ootype flip-flop 
and to draw its logic symbol 
based on the assumption 
of true data (0) inputs. Then outputs that produce data in phase with the data in- 
puts are called Q and those producing 
complementary 
data are called O. An input that causes a Q output 
to go high or a0 output to go low is called Preset; an input that causes a0 output to go high or a Q output 
to go low is called Clear. Bars are used over these pin names (PRE and ClR) if they are active-low. 


In some applications 
it may be advantageous 
to redesignate the data input D. In that case all the other in- 


puts and outputs 
should 
be renamed as shown 
below. 
Also shown 
are corresponding 
changes in the 
graphical symbol. 
Arbitrary 
pin numbers are shown 
in parentheses. 


Notice that Q and 0 exchange names, which causes Preset and Clear to do likewise. 
Also notice that the 
polarity 
indicators 
( J::::::".. 
) on PRE and ClR remain since these inputs are still active-low. 
but that the 
presence or absence of the polarity indicator 
changes at D. Q, and O. Of course pin 5 (0) is still in phase 
with the data input D. but now both are considered 
active-low. 


TEXAS -Ij} 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 


• 
Supply 
Voltage 
and Ground 
on Corner 
Pins 
to Simplify 
PC-Board 
Layout 


• 
Package Options 
Include 
Small Outline 
(SO) and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


The 
SN54HC375 
and 
SN74HC375 
bistable 
latches are electrically 
and functionally 
identical 
to the SN54HC75 
and SN74HC75, 
respectively. 
Only the arrangement 
of the terminals 
has been 
changed 
in the SN54HC375 
and SN74HC375. 


These 
latches 
are 
ideally 
suited 
for 
use 
as 
temporary 
storage 
for 
binary 
information 
between 
processing 
units 
and input/output 
or 
indicator 
units. Information 
present at a data (D) 
input 
is transferred 
to the 
Q output 
when 
the 
enable 
(C) is high and the Q output 
will follow 
the data input as long as the enable remains high. 
When the enable goes low, the information 
(that 
was present 
at the data input 
at the time 
the 
transition 
occurred) 
is retained 
at the Q output 
until the enable goes high. 


The SN54HC375 
is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 
- 55°C 
to 
125°C. 
The 
SN74HC375 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


INPUTS 
OUTPUTS 
0 
C 
0 
0 


L 
H 
L 
H 


H 
H 
H 
L 


X 
L 
00 
00 


TYPES SN54HC375. 
SN74HC375 
4·BIT BISTABLE LATCHES 


SN54HC375 
... 
J PACKAGE 
SN74HC375 
... 
J OR N OR 0 (= SO) PACKAGE 


(TOP VIEW) 


1 U16 


2 
15 


3 
14 


4 
13 


5 
12 
6 
'1 
7 
10 
8 
9 


10 
10 
10 
1C, 2C 
20 
20 
20 
GNO 


VCC 
40 
40 
40 
3C, 4C 
30 
30 
3D 


SN54HC375 
... 
FH OR FK PACKAGE 


(TOP VIEW) 
u 
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~Z> 
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40 
NC 
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NC 
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ADVANCE 
INFORMATION 
This 
document 
contains 
Information 
on. 
new product. 
Specifications 8'. 
subject 
to change 
without 
notice. 
TEXAS -If} 
INSTRUMENTS 


a 


TYPES 
SN54HC375. 
SN74HC375 
4·BIT BISTABLE 
LATCHES 


absolute maximum ratings. recommended operating conditions, electrical characteristics 


See Table II, page 2-6. 


TA - 
25·C 
SN54HC375 
SN74HC375 


VCC 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2 V 
80 
120 
100 


tw 
Pulse duration, C high 
4.5 V 
16 
24 
20 
ns 


6V 
14 
20 
17 


2V 
100 
150 
125 


tsu 
Setup 
time, 
data 
before 
C + 
4.5 V 
20 
30 
25 
ns 


6V 
17 
26 
21 


2V 
5 
5 
5 


th 
Hold time. 
data 
after 
C J. 
4.5 V 
5 
5 
5 
ns 


6V 
5 
5 
5 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
notedl,CL 
= 50 pF (see Note 1) 


:x>c< 
:x>2n 
NOTE 1: For load circuit and voltage waveforms, 
see page '-14. 


m 


FROM 
TO 
TA ~ 25·C 
SN54HC375 
SN74HC375 
PARAMETER 
Vcc 
UNIT 
(INPUT) 
IOUTPUT) 
MIN 
TYP 
MAX 
MIN· 
MAX 
MIN 
MAX 


2V 
40 
120 
180 
150 


tpd 
D 
Q or Q 
4.5 V 
14 
24 
36 
30 
ns 


6V 
11 
20 
31 
26 


2V 
42 
130 
195 
165 


tpd 
C 
Oar 
Q 
4.5 V 
15 
26 
39 
33 
ns 


6V 
12 
22 
33 
28 


2V 
38 
75 
110 
95 


tt 
Any 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 
II 


TEXAS ~ 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 


• 
8 Latches in a Single Package 


• 
High-Current 
3-State Inverting 
Outputs 
Can Drive up to 15 LSTIL 
Loads 


• 
Full Parallel Access for Loading 


• 
Package Options Include Small Outline (SO) and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality 
and Reliability 


description 


These 
8-bit 
latches 
feature 
three-state 
out- 
puts 
designed 
specifically 
for 
driving 
highly 
capacitive 
or relatively 
low-impedance 
loads. 
They are particularly 
suitable for implementing 
buffer 
registers, 
1/0 
ports, 
bidirectional 
bus 
drivers, and working 
registers. 


The eight 
latches 
of the 
'HC533 
are trans- 
parent D-type latches. 
While the enable (C) is 
high, 
the 
Q 
outputs 
will 
follow 
the 
com- 
plements 
of the D inputs. 
When the enable is 
taken low, the Q outputs 
will be latched at the 


inverses of the levels that were set up at the D 
inputs. 
The 'HC533 
is functionally 
equivalent 
to the 'HC373 
except for having inverted out- 
puts. 


An output-control 
(OC) input 
can be used to 
place the eight outputs 
in either a normal logic 
state 
(high 
or 
low 
logic 
levels) 
or 
a high- 


impedance 
3tate. In the high-impedance 
state 
the outputs 
neither load nor drive the bus lines 
significantly. 
The high-impedance 
third 
state 
and increased 
drive 
provide 
the capability 
to 
drive the bus lines in a bus-organized 
system 
without 
need 
for 
interface 
or 
pull-up 
com- 
ponents. 


The output 
control does not affect the internal 
operation 
of the latches. 
Old data can be re- 


tained 
or new data can be entered while 
the 
outputs 
are off. 


The SN54HC533 
is characterized for operation 
over 
the 
full 
military 
temperature 
range 
of 
- 55°C to 125°C. 
The SN74HC533 
is charac- 
terized for operation 
from 
- 40°C 
to 85°C. 


TYPES SN54HC533. 
SN74HC533 
OCTAL D·TYPE TRANSPARENT LATCHES 
WITH 3·STATE OUTPUTS 
02684, 
DECEMBER 1982-REVI$ED 
MARCH 
1984 
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J PACKAGE 
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... 
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(TOP VIEW) 
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ADVANCE 
INFORMATION 
This 
document 
contains 
Information 
on 8 new 
product. 
Specifications 
a'. 
subject 
to change 
without 
notice. 
TEXAS ." 
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TYPES SN54HC533. 
SN74HC533 
OCTAL O·TYPE TRANSPARENT LATCHES 
WITH 3·STATE OUTPUTS 
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TEXAS -Ij} 
INSTRUMENTS 


TYPES SN54HC533, 
SN74HC533 
OCTAL O·TYPE TRANSPARENT LATCHES 
WITH 3·STATE OUTPUTS 


maximum ratings, recommended operating conditions, and electrical characteristics 


See Table III, page 2-8. 


timing 
requirements 
over recommended 
operating 
free-air temperature 
range (unless otherwise 
noted) 


VCC 
TA- 25"C 
SN54HC533 
SN74HC533 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
80 
120 
100 


'w 
Pulse duration, enable C high 
4.5V 
16 
24 
20 
ns 


6V 
14 
20 
17 
2V 
50 
75 
63 


'su 
Setup 
time. 
data 
before 
4.5V 
10 
15 
13 
ns 
enable C! 
6V 
9 
13 
11 
2V 
5 
5 
5 


'h 
Hold time. 
data 
after 
enable 
C ! 
4.5V 
5 
5 
5 
ns 


6V 
5 
5 
5 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), CL = 50 pF (see Note 1) 


FROM 
TO 
VCC 
TA' 25"C 
SN54HC533 
SN74HC533 
PARAMETER 
UNIT 
(lNPUTI (OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
2V 
77 
175 
265 
220 


'pd 
0 
a: 
4.5V 
26 
35 
53 
44 
ns 


6V 
23 
30 
45 
38 


2V 
87 
175 
265 
220 


'pd 
C 
Any 
4.5V 
27 
35 
53 
44 
ns 


6V 
23 
30 
45 
38 


2V 
68 
150 
225 
190 


'en 
DC 
Any 
4.5V 
24 
30 
45 
38 
ns 


6V 
21 
26 
38 
32 


2V 
47 
150 
225 
190 


tdis 
DC 
Any 
4.5V 
23 
30 
45 
38 
ns 


6V 
21 
26 
38 
32 


2V 
28 
60 
90 
75 
" 
Any 
4.5V 
8 
12 
18 
15 
ns 


6V 
6 
10 
15 
13 


TEXAS -1!1 
INSTRUMENTS 


II 


TYPES SN54HC533, 
SN74HC533 
OCTAL OoTYPE TRANSPARENT 
LATCHES 
WITH 3-STATE OUTPUTS 


switching 
characteristics 
over recommended operating free-air temperature ra'lge (unless otherwise 
noted), CL = 150 pF (see Note 1) 


FROM 
TO 
VCC 
TA- 25"C 
SN54HC533 
SN74HC533 
PARAMETER 
UNIT 
(lNPUTI IOUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
95 
200 
300 
250 
tpd 
0 
Q 
4.5V 
33 
40 
60 
50 
ns 


6V 
21 
34 
51 
43 


2V 
103 
225 
335 
285 
tpd 
C 
Any 
4.5V 
33 
45 
67 
57 
ns 


6V 
29 
38 
57 
48 


2V 
85 
200 
300 
250 
ten 
OC 
Any 
4.5V 
29 
40 
60 
50 
ns 


6V 
26 
34 
51 
43 


2V 
60 
210 
315 
265 


tt 
Any 
4.5V 
17 
42 
63 
53 
ns 


6V 
14 
36 
33 
45 


II 


D latch signal conventions 


It is Tl practice to name the outputs 
and other inputs of a D-type latch and to draw its logic symbol based 
on the assumption 
of true data ID) inputs. Then outputs 
that produce data in phase with the data inputs 
are called Q and those producing 
complementary 
data are called O. An input that causes a Q output to go 


high or a0 output to go low is called Preset; an input that causes a0 output to go high or a Q output to go 
low is called Clear. Bars are used over these pin names (PRE and CLR) if they are active-low. 


In some applications 
it may be advantageous 
to redesignate the data input D. In that case all the other in- 
puts and outputs 
should 
be renamed as shown 
below. 
Also shown 
are corresponding 
changes 
in the 


graphical 
symbol. 
Arbitrary 
pin numbers are shown 
in parentheses. 


Notice that Q and 0 exchange names, which causes Preset and Clear to do likewise. 
Also notice that the 


polarity 
indicators 
( c::::".) on PRE and CLR remain since these inputs are still active-low, 
but that the 


presence or absence of the polarity 
indicator 
changes at D, Q, and O. Of course pin 5 10) is still in phase 


with the data input D, but now both are considered 
active-low. 


TEXAS 
~ 
INSTRUMENTS 


HIGH-SPEED 
CMOS LOGIC 


• 
Inputs Are TTL-Voltage Compatible 


• 
B Latches in a Single Package 


• 
High-Current 
3-State Inverting Outputs 
Can Drive up to 15 LSTTL Loads 


• 
Full Parallel Access for Loading 


• 
Package Options Include Small Outline (SO) and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality 
and Reliability 


description 


These 
B-bit 
latches 
feature 
three-state 
out- 
puts 
designed 
specifically 
for 
driving 
highly 
capacitive 
or relatively 
low-impedance 
loads. 


They are particularly 
suitable for implementing 
buffer 
registers, 
110 
ports, 
bidirectional 
bus 
drivers, and working 
registers. 


The eight latches of the 'HCT533 
are trans- 
parent D-type latches. While the enable (C) is 
high, 
the 
Q 
outputs 
will 
follow 
the 
com- 
plements of the D inputs. When the enable is 
taken low, the Q outputs 
will be latched at the 
inverses of the levels that were set up at the D 
inputs. The 'HCT533 
is functionally 
equivalent 
to the 'HCT373 
except for having inverted out- 
puts. 


An output-control 
(DC) input can be used to 
place the eight outputs in either a normal logic 
state 
(high 
or 
low 
logic 
levels) 
or 
a high- 
impedance state. In the high-impedance 
state 
the outputs neither load nor drive the bus lines 
significantly. 
The high-impedance 
third 
state 
and increased drive provide the capability 
to 
drive the bus lines in a bus-organized system 
without 
need for 
interface 
or 
pull-up 
com- 
ponents. 


The output control does not affect the internal 
operation 
of the latches. 
Old data can be re- 
tained or new data can be entered while the 
outputs are off. 


The SN54HCT533 
is characterized 
for opera- 
tion over the full military temperature 
range of 
- 55°C to 125°C. 
The SN74HCT533 
is char- 
acterized for operation from 
- 40°C to 85°C. 


TYPES SN54HCT533. 
SN74HCT533 
OCTAL D-TYPE TRANSPARENT LATCHES 
WITH 3-STATE OUTPUTS 
02804. 
MARCH 
1984 
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contains 
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Speciflcattons 
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subject 
to change 
without 
notice. 
TEXAS '1!1 
INSTRUMENTS 


II 


TYPES SN54HCT533, 
SN74HCT533 
OCTAL D·TYPE TRANSPARENT 
LATCHES 
WITH 3-STATE OUTPUTS 
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TEXAS .J.!} 
INSTRUMENTS 


TYPES SN54HCT533. 
SN74HCT533 


OCTAL O·TYPE TRANSPARENT LATCHES 


WITH 3-STATE OUTPUTS 


maximum ratings. recommended operating conditions. and electrical characteristics 


See Table VII, page 2-14. 


timing 
requirements 
over recommended 
operating 
free-air temperature 
range (unless otherwise 
noted) 


vcc 
TA' 
25·C 
SN54HCT533 
SN74HCT533 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


Pulse duration, enable C high 
4.5 V 
20 
30 
25 
tw 
5.5 V 
17 
27 
23 


ns 


Setup 
time, 
data 
before 
4.5 V 
10 
15 
13 
tsu 
enable C! 
5.5 V 
9 
14 
12 


ns 


th 
Hold time. data 
after 
enable 
C! 
4.5 V 
5 
5 
5 


5.5 V 
5 
5 
5 


ns 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted). CL = 50 pF (see Note 1) 


FROM 
TO 
VCC 
TA- 
25·C 
SN54HCT533 
SN74HCT533 
PARAMETER 
UNIT 
C1NPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


tpd 
- 
4.5 V 
38 
35 
53 
44 
0 
Q 
ns 
5.5 V 
24 
32 
48 
40 


4.5 V 
30 
35 
53 
44 
tpd 
C 
Any 
ns 
5.5 V 
28 
32 
48 
40 


OC 
4.5 V 
29 
35 
53 
44 
ten 
Any 
5.5 V 
25 
32 
48 
40 
ns 


tdis 
OC 
4.5 V 
25 
35 
53 
44 
Any 
5.5 V 
24 
32 
48 
40 
ns 


tt 
4.5 V 
10 
12 
18 
15 
Any 
5.5 V 
9 
11 
16 
14 
ns 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted). CL = 150 pF (see Note 1) 


FROM 
TO 
VCC 
TA -25·C 
SN54HCT533 
SN74HCT533 
PARAMETER 
UNIT 
IINPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


Q 
4.5 V 
36 
52 
79 
65 
tpd 
0 
ns 
5.5 V 
32 
47 
71 
59 


tpd 
4.5 V 
40 
52 
79 
65 
C 
Any 
ns 
5.5 V 
38 
47 
71 
59 


ten 
OC 
4.5 V 
35 
52 
79 
65 
Any 
5.5 V 
29 
47 
71 
59 
ns 


4.5 V 
18 
42 
63 
53 
tt 
Any 
5.5 V 
16 
38 
ns 
57 
48 


TEXAS 
• 
INSTRUMENTS 


II 


II 


TYPES SN54HCT533. 
SN74HCT533 


OCTAL O·TYPE TRANSPARENT LATCHES 
WITH 3·STATE OUTPUTS 


D latch signal conventions 


It is TI practice 
to name the outputs 
and other inputs of a Ootype latch and to draw its logic symbol 
based 
on the assumption 
of true data (0) inputs. 
Then outputs 
that produce 
data in phase with the data inputs 
are called Q and those producing 
complementary 
data are called O. An input that causes a Q output 
to go 
high or a0 output 
to go low is called Preset; an input that causes a0 output 
to go high or a Q output 
to go 
low is called Clear. Bars are used over these pin names (PRE and CLR) if they are active-low. 


In some applications 
it may be advantageous 
to redesignate 
the data input D. In that case all the other in- 
puts 
and outputs 
should 
be renamed 
as shown 
below. 
Also 
shown 
are corresponding 
changes 
in the 
graphical 
symbol. 
Arbitrary 
pin numbers 
are shown 
in parentheses. 


Notice that Q and 0 exchange 
names, which 
causes Preset and Clear to do likewise. 
Also notice that the 
polarity 
indicators 
( c::::". 
) on PRE and CLR remain 
since these inputs 
are still active-low, 
but that 
the 
presence or absence of the polarity 
indicator 
changes 
at D, Q, and O. Of course pin 5 (0) is still in phase 
with 
the data input D, but now 
both are considered 
active-low. 


TEXAS -Ij} 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 


• 
High-Current 
3-State Inverting 
Outputs 
Can 
Drive up to 15 LSTTL Loads 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers 
in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


These 8-bit flip-flops feature three-state outputs 
designed specifically for driving highly capacitive 
or 
relatively 
low-impedance 
loads. 
They 
are 
particularly 
attractive 
for implementing 
buffer 
registers, I/O ports, bidirectional bus drivers, and 
working 
registers. 


The eight 
flip-flops 
of the 
'HC534 
are edge- 
triggered 
D-type 
flip-flops. 
On 
the 
positive 
transition 
of the clock, the Q outputs will be set 
to the complement 
of the logic states that were 
set 
up 
at 
the 
D 
inputs. 
The 
'HC534 
is 
functionally 
equivalent to the 'HC374 except for 
having inverted 
outputs. 


An output-control 
input can be used to place the 
eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance 
state. 
In the high-impedance 
state the outputs neither 
load nor drive the bus lines significantly. 
The 
high-impedance 
third state and increased drive 
provide the capability 
to drive the bus lines in a 
bus-organized system without 
need for interface 
or pull-up components. 


The output 
control does not affect 
the internal 
operation 
of 
the 
flip-flops. 
Old data 
can 
be 
retained or new data can be entered while the 
outputs 
are off. 


The SN54HC534 
is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 
- 55°C 
to 
125°C. 
The 
SN74HC534 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


TYPES SN54HC534. 
SN74HC534 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS 
WITH 3·STATE OUTPUTS 
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TYPES SN54HC534, 
SN74HC534 
OCTAL D·TYPE EDGE·TRIGGERED FLlP·FLOPS 
WITH 3·STAJE 
OUTPUTS 
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TEXAS '1!1 
INSTRUMENTS 


TYPES SN54HC534. 
SN74HC534 


OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS 


WITH 3·STATE OUTPUTS 


maximum ratings, recommended operating conditions, 
and electrical characteristics 


See Table III, page 2-8. 


TA ~ 25°C 
SN54HC534 
SN74HC534 


VCC 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
0 
6 
0 
4.2 
0 
5 


fclock 
Clock frequency 
4.5 V 
0 
31 
0 
21 
0 
25 
MHz 


6V 
0 
36 
0 
25 
0 
29 


IClK high or low 


2V 
80 
120 
100 


Iw 
Pulse duration 
4.5 V 
16 
24 
20 
ns 


6V 
14 
20 
17 


2V 
100 
150 
125 


Isu 
Setup time. data before elK t 
4.5 V 
20 
30 
25 
ns 


6V 
17 
26 
21 


2V 
5 
5 
5 


Ih 
Hold time. data after elK t 
4.5 V 
5 
5 
5 
ns 


6V 
5 
5 
5 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA ~ 25°C 
SN54HC534 
SN74HC534 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUTI 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
6 
11 
4.2 
5 


fmax 
4.5 V 
31 
36 
21 
25 
MHz 


6V 
36 
40 
25 
29 


2V 
88 
180 
270 
225 


Ipd 
ClK 
Any 
4.5 V 
28 
36 
54 
45 
ns 


6V 
24 
31 
46 
38 


2V 
77 
150 
225 
190 


len 
OC 
Any 
4.5 V 
26 
30 
45 
38 
ns 


6V 
23 
26 
38 
32 


2 V 
51 
150 
225 
190 


tdis 
OC 
Any 
4.5 V 
25 
30 
45 
38 
ns 


6V 
23 
26 
38 
32 


2 V 
28 
60 
90 
75 


II 
Any 
4.5 V 
8 
12 
18 
15 
ns 


6V 
6 
10 
15 
13 


TEXAS ~ 
INSTRUMENTS 


• 


III 


TYPES SN54HC534, 
SN74HC534 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS 
WITH 3·STATE OUTPUTS 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), CL = 150 pF (see Note 1) 


FROM 
TO 
TA - 
25°C 
SN54HC534 
SN74HC534 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MA}( 
MIN 
MAX 


2V 
105 
230 
345 
290 


tpd 
CLK 
Any 
4.5 V 
35 
46 
69 
58 
ns 


6V 
31 
39 
58 
49 


2V 
95 
200 
300 
250 


'en 
Oc 
Any 
4.5 V 
32 
40 
60 
50 
ns 


6V 
29 
34 
51 
43 


2V 
60 
210 
315 
265 


tt 
Any 
4.5 V 
17 
42 
63 
53 
ns 


6V 
14 
36 
53 
45 


o flip-flop signal conventions 


It is TI practice to name the outputs 
and other inputs of a D-type flip-flop 
and to draw its logic symbol 
based on the assumption 
of true data (D) inputs. Then outputs that produce data in phase with the data 


inputs are called Q and those producing complementary 
data are called Q. An input that causes a Q output 
to go high or a Q output 
to go low is called Preset; an input that causes a Q output 
to go high or a Q 
output to go low is called Clear. Bars are used over these pin names (PREarid CLR) if they are active-low. 


In some applications 
it may be advantageous 
to redesignate the data input 5. In that case all the other 
inputs and outputs 
should be renamed as shown 
below. Also shown are corresponding 
changes in the 


graphical symbol. 
Arbitrary 
pin numbers are shown in parentheses. 


Notice that Q and Q exchange names, which causes Preset and Clear to do likewise. 
Also notice that the 


polarity indicators ( t:o,. ) on PREand CLR remain since these inputs are still active-low, 
but that the presence 


or absence of the polarity indicator 
changes at 5, 
Q and Q. Of course pin 5 (0.) is still in phase with the 


data input 5, but now both are considered active-low. 


TEXAS • 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 


• 
Inputs are TTL-Voltage 
Compatible 


• 
High-Current 
3-State Inverting 
Outputs Can 
Drive up to 15 LSTTL Loads 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality 
and Reliability 


·description 


These 8-bit flip-flops feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively 
low-impedance 
loads. 
They 
are 
particularly 
attractive 
for implementing 
buffer 
registers, 1/0 ports, bidirectional bus drivers, and 
working 
registers. 


The eight flip-flops 
of the 'HCT534 
are edge- 
triggered 
D-type 
flip-flops. 
On 
the 
positive 
transition 
of the clock, the Q outputs will be set 
to the complement 
of the logic states that were 
set 
up 
at 
the 
0 
inputs. 
The 
'HCT534 
is 
functionally 
equivalent 
to the 'HCT374 
except 
for having inverted 
outputs. 


An output-control 
input can be used to place the 
eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance 
state. 
In the high-impedance 
state the outputs neither 
load nor drive the bus lines significantly. 
The 
high-impedance 
third state and increased drive 
provide the capability to drive the bus lines in a 
bus-organized system without 
need for interface 
or pull-up components. 


The output control does not affect 
the internal 
operation 
of 
the 
flip-flops. 
Old data 
can 
be 
retained or new data can be entered while the 
outputs 
are off. 


The SN54HCT534 
is characterized for operation 
over 
the 
full 
military 
temperature 
range 
of 
- 55°C 
to 
125°C. 
The 
SN74HCT534 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


TYPES SN54HCT534, 
SN74HCT534 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS 
WITH 
3·STATE 
OUTPUTS 
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ADVANCE 
INFORMATION 
This 
document 
contains 
Information 
on 8 new 
product. 
Specifications 
are 
subject 
to change 
without 
notice. 
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TYPES SN54HCT534. 
SN74HCT534 
OCTAL D-TYPE EDGE-TRIGGERED FLlp·FLOPS 
WITH 3·STAH 
OUTPUTS 
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TEXAS 
~ 
INSTRUMENTS 


TYPES SN54HCT534. 
SN74HCT534 
OCTAL D·TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3·STATE OUTPUTS 


maximum ratings, recommended operating conditions, and electrical characteristics 


See Table VII, page 2-14. 


TA = 25·C 
SN54HCT534 
SN74HCT534 
VCC 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
0 
31 
0 
21 
0 
25 
fclock 
Clock frequency 
0 
MHz 
5.5 V 
0 
36 
0 
23 
28 


4.5 V 
16 
24 
20 
ClK 
high 
5.5 V 
14 
22 
18 
ns 


Iw 
Pulse duration 
4.5 V 
16 
24 
20 
ClK 
low 
ns 
5.5 V 
14 
22 
18 


4.5 V 
20 
30 
25 


'su 
Setup time. data before eLK t 
5.5 V 
17 
27 
23 
ns 


4.5 V 
5 
5 
5 
Ih 
Hold time, data after elK t 
5.5 V 
5 
5 
5 
ns 


switching characteristics, over recommended operating free-air temperature range (unless otherwise 
noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA = 25·C 
SN54HCT534 
SN74HCT534 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
31 
36 
21 
25 
fmax 
MHz 
5.5 V 
36 
40 
23 
28 


4.5 V 
28 
36 
54 
45 


Ipd 
ClK 
Any 
ns 
5.5 V 
26 
32 
48 
41 


6C 
4.5 V 
24 
30 
45 
38 


len 
Any 
5.5 V 
20 
27 
41 
34 
ns 


6C 
4.5 V 
22 
30 
45 
38 


tdis 
Any 
5.5 V 
20 
27 
41 
34 


ns 


4.5 V 
10 
12 
18 
15 


" 
Any 
5.5 V 
9 
11 
16 
14 
ns 


switching characteristics, over recommended operating free-air temperature range (unless otherwise 
noted), CL = 150 pF (see Note 1) 


FROM 
TO 
TA - 
25·C 
SN54HCT534 
SN74HCT534 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
38 
53 
80 
66 


Ipd 
ClK 
Any 
ns 
5.5 V 
36 
47 
71 
60 


OC 
4.5 V 
30 
47 
71 
59 


len 
Any 
5.5 V 
27 
39 
59 
49 


ns 


4.5 V 
18 
42 
63 
53 


" 
Any 
5.5 V 
16 
38 
57 
48 


ns 


TEXAS -I/} 
INSTRUMENTS 


II 


II 


TYPES SN54HCT534. 
SN74HCT534 


OCTAL D·TYPE EDGE-TRIGGERED FLlp·FLOPS 
WITH 
3-STATE 
OUTPUTS 


o flip-flop signal conventions 


It is TI practice 
to name the outputs 
and other inputs of a Ootype flip-flop 
and to draw its logic symbol 
based on the assumption 
of true data (0) inputs. Then outputs 
that produce data in phase with the data 
inputs are called Q and those producing complementary 
data are called Q. An input that causes a Q output 
to go high or a Q output 
to go low is called Preset; an input that causes a Q output 
to go high or a Q 
output to go low is called Clear. Bars are used over these pin names (PREand CLR) if they are active-low. 


In some applications 
it may be advantageous 
to redesignate 
the data input O. In that case all the other 
inputs and outputs 
should be renamed as shown 
below. 
Also shown 
are corresponding 
changes in the 
graphical 
symbol. 
Arbitrary 
pin numbers 
are shown 
in parentheses. 


Notice that Q and Q exchange names, which causes Preset and Clear to do likewise. 
Also notice that the 
polarity indicators ( to.. ) on PREand CLR remain since these inputs are still active-low, 
but that the presence 
or absence of the polarity 
indicator 
changes at 5, Q and Q. Of course pin 5 10) is still in phase with the 
data input 5, but now both are considered 
active-low. 


TEXAS 
"'!1 
INSTRUMENTS 


• 
High-Current 
3-State 
Outputs 
Drive Bus 
Lines Directly 
or up to 15 LSITL 
Loads 


• 
Data Flow-Thru 
Pinout 
(All Inputs 
on 
Opposite 
Side from Outputs) 


• 
Package 
Options 
Include 
Small Outline 
(SO) and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


These octal buffers and line drivers are designed 
to 
have 
the 
performance 
of 
the 
popular 
SN54HC240/SN74HC240 
series 
and, 
at the 
same 
time, 
offer 
a pinout 
with 
inputs 
and 
outputs 
on opposite sides of the package. This 
arrangement 
greatly 
enhances 
printed 
circuit 
board layout. 


The three-state 
control 
gate is a 2-input 
NOR 
such that 
if either G1 or G2 is high, all eight 
outputs 
are in the high-impedance 
state. 


The 
'HC540 
provides 
inverted 
data 
and the 
'HC541 
provides true data at the outputs. 


The 
SN54HC540 
and 
SN54HC541 
are 
characterized 
for operation over the full military 
temperature 
range of 
- 55°C 
to 125°C. 
The 
SN7HC540 
and SN74HC541 
are characterized 
for operation 
from 
- 40°C 
to 85 DC. 
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ADVANCE 
INFORMATION 
This 
document 
contains 
information 
on a new 
product. 
Specifications 
are 
subject 
to change 
without 
notice. 
TEXAS 
~ 
INSTRUMENTS 


TYPES SN54HC540. 
SN54HC541 
SN74HC540. 
SN74HC541 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


Al 


A2 


A3 


A4 
15) 


AS 
161 


A6 
(7) 


161 
A7 


A8 
191 


A2 
131 
1171 
V2 


A3 
141 
1181 
V3 


A4 
151 
1151 
V4 


AS 
181 
1141 
V5 


A8 
171 
1131 
V8 


A7 
181 
1121 
V7 


A8 
191 
1111 
V8 


Al 
(181 
VI 


A2 
(3) 
1171 
V2 


A3 
(4) 
1161 
V3 


A4 
15) 
1151 
V4 


161 
1141 
V5 
AS 


A6 
171 
1131 
V6 


A7 
181 
1121 
V7 


A8 
191 
1111 
V8 


'HC541 


131 
111 


132 
(191 


Al 
121 
(181 
VI 


A2 
(31 
117) 
V2 


A3 
(4) 
1181 
V3 


A4 
151 
1151 
V4 


AS 
181 
1141 
V5 


A6 
(71 
(131 
V8 


181 
112) 


A7 
V7 


191 
(111 


A8 
V8 


maximum ratings, recommended operating conditions, and electrical characteristics 


See Table III, page 2-8. 


TEXAS ." 
INSTRUMENTS 


TYPES SN54HC540, 
SN74HC540 


OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


'HC540 switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA 
- 
25°C 
SN54HC540 
SN74HC540 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUTI 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
35 
100 
149 
126 


tpd 
A 
Y 
4.5 V 
10 
20 
30 
25 
ns 


6V 
8 
17 
25 
21 


2V 
75 
150 
224 
189 


ten 
G 
Y 
4.5 V 
15 
30 
45 
38 
ns 


6V 
13 
26 
38 
32 


2V 
40 
150 
224 
189 


tdis 
G 
Y 
4.5 V 
18 
30 
45 
38 
ns 


6V 
17 
26 
38 
32 


2V 
28 
60 
90 
75 


tt 
Y 
4.5 V 
8 
12 
18 
15 
ns 


6V 
6 
10 
15 
13 


'HC540 switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted), CL = 150 pF (see Note 1) 


FROM 
TO 
TA 
- 
25°C 
SN54HC540 
SN74HC540 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
60 
150 
224 
190 


tpd 
... 
Y 
4.5 V 
15 
30 
45 
38 
ns 


6V 
13 
26 
38 
32 


2 V 
100 
200 
298 
252 


ten 
G 
Y 
4.5 V 
20 
40 
60 
50 
ns 


6V 
17 
34 
51 
43 


2V 
45 
210 
315 
265 


tt 
Y 
4.5 V 
17 
42 
63 
53 
ns 


6V 
13 
36 
53 
45 


TEXAS ." 
INSTRUMENTS 


II 


'HC541 switching 
characteristics over recommended operating free-air temperature range (unless 
otherwise noted). CL = 50 pF (see Note 1) 


FROM 
TO 
TA 
= 25°C 
SN54HC541 
SN74HC541 


PARAMETER 
VCC 
UNIT 
IINPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
40 
115 
171 
145 


Ipd 
A 
Y 
4.5 V 
12 
23 
34 
29 
ns 


6V 
10 
20 
29 
25 


2V 
80 
150 
224 
189 


ten 
G 
Y 
4.5 V 
17 
30 
45 
38 
ns 


6 V 
15 
26 
38 
32 


2 V 
40 
150 
224 
189 


tdis 
G 
Y 
4.5 V 
18 
30 
45 
38 
ns 


6V 
17 
26 
38 
32 


2V 
28 
60 
90 
75 


It 
Y 
4.5 V 
8 
12 
18 
15 
ns 


6V 
6 
10 
15 
13 


'HC541 switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted). CL = 150 pF (see Note 11 
II 


FROM 
TO 
TA = 25°C 
SN54HC541 
SN74HC541 
PARAMETER 
VCC 
UNIT 
IINPUTI 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2 V 
55 
165 
246 
208 


tpd 
A 
Y 
4.5 V 
16 
33 
49 
42 
ns 


6V 
14 
28 
42 
35 


2V 
100 
200 
298 
252 


ten 
G 
y 
4.5 V 
20 
40 
60 
50 
ns 


6V 
17 
34 
51 
43 
2V 
45 
210 
315 
265 


It 
Y 
4.5 V 
17 
42 
63 
53 
ns 


6V 
13 
36 
53 
45 


TEXAS -1!1 
INSTRUMENlS 


HIGH·SPEED 
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TYPES SN54HCT540, 
SN54HCT541 
SN74HCT540, 
SN74HCT541 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 


• 
Inputs are TTL-Voltage 
Compatible 


• 
High-Current 
3-State Outputs Interface 
Directly with System Bus or Can Drive up 
to 15 LSTTL Loads 


• 
Data Flow-Thru 
Pinout (All Inputs on 
Opposite 
Side from Outputs) 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality 
and Reliability 


SN54HCT540, 
SN54HCT541 
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J PACKAGE 
SN74HCT540, 
SN74HCT541 
... 
J OR N OR 0 (= SO) PACKAGE 
(TOP VIEW) 
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description 


These octal buffers and line drivers are designed 
to 
have 
the 
performance 
of 
the 
popular 
SN54HCT240/SN74HCT240 
series and, at the 
same 
time, 
offer 
a pinout 
with 
inputs 
and 
outputs 
on opposite sides of the package. This 
arrangement 
greatly 
enhances 
printed 
circuit 
board layout. 


The three-state 
control 
gate is a 2-input 
NOR 
such that 
if either 131 or 132 is high, all eight 
outputs 
are in the high-impedance 
state. 


The 'HCT540 
provides 
inverted 
data and the 
'HCT541 
provides true data at the outputs. 


The 
SN54HCT540 
and 
SN54HCT541 
are 
characterized 
for operation over the full military 
temperature 
range of 
- 55°C 
to 
125°C. 
The 
SN74HCT540 
and 
SN74HCT541 
are 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 
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ADVANCE INFORMATION 
This 
document 
contelns 
information 
on 8 new 
product. 
Specifications .r. 
subject 
to change 
without 
notice. 
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II 


TYPES SN54HCT540. SN54HCT541 
SN74HCT540. SN74HCT541 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 
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logic diagrams (positive logic) 
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maximum ratings. recommended operating conditions. and electrical characteristics 


See Table VII, page 2-14. 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54HCT540. 
SN74HCT540 


OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 


'HCT540 switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted). CL = 50 pF (see Note 1) 


FROM 
TO 
TA = 25 
DC 
SN54HCT540 
SN74HCT540 
PARAMETER 
vCC 
UNIT 
(INPUT! 
(OUTPUTI 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
13 
20 
30 
25 


Ipd 
A 
Y 
30 
25 
ns 


5.5 V 
12 
20 


G 
4.5 V 
20 
30 
45 
38 


len 
Y 
38 


ns 


5.5 V 
18 
30 
45 


G 


4.5 V 
19 
30 
45 
38 
tdis 
y 


38 
ns 


5.5 V 
18 
30 
45 


4.5 V 
8 
12 
18 
15 
II 
Y 
ns 


5.5 V 
7 
12 
18 
15 


'HCT540 switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted), CL = 150 pF (see Note 1) 


FROM 
TO 
TA = 25DC 
SN54HCT540 
SN74HCT540 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT! 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
20 
30 
45 
38 


Ipd 
A 
Y 
ns 


5.5 V 
18 
30 
45 
38 


G 
4.5 V 
26 
40 
60 
50 


len 
Y 
ns 
5.5 V 
25 
40 
60 
50 


4.5 V 
17 
42 
63 
53 


II 
Y 
ns 
5.5 V 
14 
42 
63 
53 


TEXAS ~ 
INSTRUMENTS 


II 


TYPES SN54HCT541, 
SN74HCT541 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


'HCT541 switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA 
- 
25°C 
SN54HCT541 
SN74HCT541 


PARAMETER 
VCC 
UNIT 
IINPUTI 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
13 
23 
34 
29 
Ipd 
A 
Y 
34 
29 
ns 


5.5 V 
12 
23 


IT 
4.5 V 
21 
30 
45 
38 
len 
Y 
45 
38 
ns 


5.5 V 
19 
30 


G 


4.5 V 
19 
30 
45 
38 
tdis 
Y 
45 
38 
ns 


5.5 V 
18 
30 


4.5 V 
8 
12 
18 
15 
II 
Y 
18 
15 
ns 


5.5 V 
7 
12 


'HCT541 switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted), CL = 150 pF (see Note 1) 
II 


FROM 
TO 
TA 
- 
25°C 
SN54HCT541 
SN74HCT541 
PARAMETER 
Vcc 
MIN 


UNIT 


IINPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MAX 
MIN 
MAX 


4.5 V 
20 
33 
49 
42 
Ipd 
A 
Y 
ns 


5.5 V 
19 
33 
49 
42 


IT 


4.5 V 
26 
40 
60 
50 
len 
Y 
60 
50 
ns 
5.5 V 
25 
40 


4.5 V 
17 
42 
63 
53 
II 
Y 
ns 
5.5 V 
14 
42 
63 
53 


::J:> 
NOTE 1: For load circuit and voltage waveforms. 
see page 1-14. 
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TEXAS ~ 
INSTRUMENTS 


HIGH-SPEED 
CMOS LOGIC 


• 
8-Bit Parallel Storage Inputs 


• 
Parallel 3-Stage 1/0 Storage Register Inputs, 
Shift Register Output 


• 
High-Current 
3-State Output Can Drive Up 
to 15 LSTTL Loads 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers 
in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality 
and Reliability 


description 


The 'HC589 is similar to 'HC598 but has a three- 
state output 
whose 
control 
input replaces the 
direct 
clear 
input 
for 
the 
shift 
register. 
Like 


'HC598, 
'HC589 
consists 
of an 8-bit storage 
register feeding a parallel-in, serial-out 8-bit shift 
register. 
Parallel loading of the storage register 
takes place on the positive-going 
edge of the 
RCK signal. If SRLOAD is low, 
data from 
the 
storage register is loaded into the shift register 
on the 
positive 
edge of the 
SRCK signal. 
If 
SRLOAD is high, data in the storage register is 
shifted 
one bit with 
new data entering 
serially 
at SER. 


If the output 
enable G is high, the output 
is in 
the 
high-impedance 
state, 
but this 
does not 
affect loading, transfer of data from storage. or 
shifting. 


The SN54HC589 
is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 
- 55°C 
to 
125°C. 
The 
SN74HC589 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


TYPES SN54HC589, 
SN74HC589 
8-BIT SHIFT REGISTERS WITH INPUT LATCHES 
AND 3-STATE OUTPUTS 


02804, 
MARCH 
1984 
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(TOP VIEW) 
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INFORMATION 
This 
document 
contains 
information 
on ,. new product. Specifications 
are 


subject 
to change 
without 
notice. 
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TEXAS ~ 
INSTRUMENTS 


II 


• 


TYPES SN54HC589. 
SN74HC589 
8-BIT SHIFT REGISTERS WITH INPUT LATCHES 
AND 3·STATE OUTPUTS 


G 
(10) 


SRCK 
1111 


SRLOAD (13) 


RCK 
1121 


SER 
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TEXAS -II} 
INSTRUMENTS 


TYPES SN54HC589. 
SN74HC589 


8-BIT SHIFT REGISTERS WITH INPUT LATCHES 


AND 3·STATE OUTPUTS 
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maximum ratings. recommended operating conditions. and electrical characteristics 


See Table III, page 2-8. 


TEXAS '1!1 
INSTRUMENTS 


II 


• 


TYPES SN54HC589. 
SN74HC589 
8-BIT SHIFT REGISTERS WITH INPUT LATCHES 
AND 3-STATE OUTPUTS 


TA 
- 
25°C 
SN54HC589 
SN74HC589 


VCC 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2 V 
0 
6 
0 
5 
0 
4.2 


fclock 
Shift clock frequency 
4.5 V 
0 
31 
0 
25 
0 
21 
MHz 


6V 
0 
36 
0 
29 
0 
25 


2V 
80 
100 
120 


tw 


Pulse duration, 
RCK or SACK high or 
4.5 V 
16 
20 
24 
ns 
low, or SRLOAD low 


6V 
14 
17 
20 


2V 
100 
126 
149 


A thru H before RCK t 
4.5 V 
20 
25 
30 


6V 
17 
21 
25 


tsu 
Setup 
time 
SER data 
126 


ns 


2V 
100 
149 


or SRLOAD 
4.5 V 
20 
25 
30 


before SRCK f 
6V 
17 
21 
25 


2V 
25 
32 
37 


A thru H after RCKt 
4.5 V 
5 
6 
7 


6V 
4 
5 
6 


th 
Hold time 
ns 
SER data 
2V 
5 
5 
5 


or SRLOAD 
4.5 V 
5 
5 
5 


after SRCK t 
6V 
5 
5 
5 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54CH589 
SN74HC589 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TVP 
MAX 
MIN 
MAX 
MIN 
MAX 


2 V 
6 
5 
4.2 


fmax 
SRCK 
4.5 V 
31 
25 
21 
MHz 


6V 
36 
29 
25 


2V 
72 
210 
265 
313 


tpd 
RCK 
QH' 
4.5 V 
21 
42 
53 
63 
ns 


6V 
18 
36 
45 
53 


2V 
88 
175 
221 
261 


tpd 
SRCK 
QH' 
4.5 V 
18 
35 
44 
52 
ns 


6V 
15 
30 
37 
44 


2V 
88 
175 
221 
261 


tpd 
SRLOAD 
QH' 
4.5 V 
18 
35 
44 
52 
ns 


6V 
15 
30 
37 
44 


2V 
75 
150 
189 
224 


ten 
G 
QH' 
4.5 V 
15 
30 
38 
45 
ns 


6V 
13 
26 
32 
38 


2 V 
75 
150 
189 
224 


tdis 
G 
QH' 
4.5 V 
15 
30 
38 
45 
ns 


6V 
13 
26 
32 
38 


2 V 
28 
60 
75 
90 


tt 
Any 
4.5 V 
8 
12 
15 
18 
ns 


6V 
6 
10 
13 
15 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54HC5B9. 
SN74HC5B9 
B-BIT SHIFT REGISTERS WITH INPUT LATCHES 


AND 3-STATE OUTPUTS 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted), CL = 150 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC589 
SN74HC589 
PARAMETER 
vCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
260 
328 
387 


Ipd 
RCK 
Ow 
4.5 V 
52 
66 
77 
ns 


6V 
44 
56 
66 


2V 
225 
284 
335 


Ipd 
SRCK 
OH' 
4.5 V 
45 
57 
67 
ns 


6V 
38 
48 
57 


2V 
225 
284 
335 


Ipd 
SRLOAD 
OH' 
4.5 V 
45 
57 
67 
ns 


6V 
38 
48 
57 


2V 
200 
252 
298 


len 
G 
Ow 
4.5 V 
40 
50 
60 
ns 


6V 
34 
43 
51 


TEXAS ." 
INSTRUMENTS 


II 


II 


HIGH-SPEED 
CMOS LOGIC 


• 
8-Bit Counter with Register 


• 
High-Current 
3-State Parallel Register 
Outputs 
Can Drive upto 
15 LSTTL Loads 


• 
Counter Has Direct Clear 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


These 
devices 
each 
contain 
an 8-bit 
binary 
counter that feeds an 8-bit storage register. The 
storage 
register has parallel outputs. 
Separate 
clocks are provided for both the binary counter 
and storage register. The binary counter features 
a direct 
clear input 
CCLR and a count 
enable 
input CCKEN. For cascading a ripple carry output 
RCO 
is 
provided. 
Expansion 
is 
easily 
accomplished 
by tying RCO of the first stage to 
CCKEN of the second stage, etc. 


Both the counter and register clocks are positive- 
edge triggered. 
If the user wishes 
to connect 
both 
clocks 
together, 
the 
counter 
state 
will 
always 
be one count 
ahead of the 
register. 


Internal 
circuitry 
prevents 
clocking 
from 
the 
clock enable. 


The SN54HC590 
is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The 
SN74HC590 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


TYPES SN54HC590. 
SN74HC590 
B·BIT BINARY COUNTERS 
WITH 3-STATE OUTPUT REGISTERS 


02684, 
DECEMBER 
1982-AEVISED 
MARCH 
1984 


SN54HC590 
... 
J PACKAGE 
SN74HC590 
... 
J OR N OR 0 (= SO) PACKAGE 
(TOP VIEW) 
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SN54HC590 
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FH OR FK PACKAGE 


(TOP VIEW) 
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11510 
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maximum 
ratings. 
recommended 
operating 
conditions. 
and electrical 
characteristics 


See Table III, page 2-8. 


ADVANCE 
INFORMATION 
This 
document 
contains 
Information 
on a new 
product. 
Specifications .r. 
subject 
to change 
without 
notice. 
TEXAS 
"!} 
INSTRUMENlS 


a 


II 


TYPES SN54HC590, 
SN74HC590 
8-BIT BINARY COUNTERS 
WITH 3-STATE OUTPUT REGISTERS 


TA = 25°C 
SN54HC590 
SN74HC590 


VCC 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
0 
4 
0 
2.6 
0 
3.2 


fclock 
Clock frequency, 
CCK or RCK 
4.5 V 
0 
20 
0 
13 
0 
16 
MHz 


6V 
0 
24 
0 
16 
0 
19 


2V 
125 
190 
155 
CCK or RCK 
4.5 V 
25 
38 
31 
ns 


high or low 
6V 
21 
32 
26 
'w 
Pulse duration 


2V 
100 
150 
125 
-- 
CCLR low 
4.5 V 
20 
30 
25 
ns 


6V 
17 
26 
21 
-- 
2V 
100 
150 
125 
CCKEN low 


before CCK t 
4.5 V 
20 
30 
25 
ns 


6V 
17 
26 
21 
-- 
2V 
100 
150 
125 


Setup time 
CelA high (inactive) 
4.5 V 
20 
30 
25 
'su 
before CCKt 
ns 


6V 
17 
26 
21 


2 V 
200 
300 
250 
CLK! before RCK! 


4.5 V 
40 
60 
50 
ns 
lsee 
Note 
1) 
6V 
34 
51 
43 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), CL = 50 pF (see Note 2) 


FROM 
TO 
TA - 
25°C 
SN54HC590 
SN74HC590 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
4 
8 
2.6 
3.2 


fmax 
CCK or RCK 
4.5 V 
20 
35 
13 
16 
MHz 


6V 
24 
40 
16 
19 


2 V 
75 


tpd 
CCKt 
RCO 
4.5 V 
25 
ns 


6V 
23 


2V 
90 


'PHL 
CCLR 1 
RCO 
4.5 V 
30 
ns 


6 V 
27 


2 V 
75 


tpd 
RCKt 
Q 
4.5 V 
25 
ns 


6V 
23 


2V 
60 


'en 
131 
Q 
4.5 V 
20 
ns 


6V 
17 


2 V 
60 


tdis 
Gt 
Q 
4.5 V 
20 
ns 


6V 
17 


2V 
28 


" 


4.5 V 
8 
ns 


6V 
6 


TEXAS 
..I.!} 
INSTRUMENTS 


HIGH-SPEED 
CMOS LOGIC 
TYPES SN54HCT620. 
SN54HCT623.SN74HCT620.SN74HCT623 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 


• 
Inputs Are TTL-Voltage 
Compatible 


• 
Lock Bus-Latch 
Capability 


• 
Choice of True or Inverting 
Logic 


• 
High-Current 
3-State Outputs 
Can Drive Up 
to 15 LSTTL Loads 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 
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J PACKAGE 
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(TOP VIEW) 
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description 


These octal 
bus transceivers 
are designed for 


asynchronous 
two-way 
communication 
between 
data 
buses. 
The 
control 
function 
implementation 
allows for maximum flexibility 
in 
timing. 


These devices allow data transmission 
from the 
A bus to the B bus or from the B bus to the A 
bus depending upon the logic levels at the enable 
inputs (GBA and GAB). 


The enable inputs 
can be used to disable the 


device so that the buses are effectively 
isolated. 


The dual-enable configuration 
gives these devices the capability 
to store data by simultaneous 
enabling 


of GBA and GAB. Each output reinforces its input in this transceiver configuration. 
Thus, when both control 
inputs are enabled and all other data sources to the two 
sets of bus lines are at high impedance, 
both 
sets of bus lines (16 in alii will remain at their last states. The B-bit codes appearing on the two sets of 
buses will be identical 
for the 'HCT623 
or complementary 
for the 'HCT620. 


The SN54HCT620 
and SN54HCT623 
are characterized 
for operation 
over the full military 
temperature 


range of - 55°C 
to 125°C. 
The SN74HCT620 
and SN74HCT623 
are characterized 
for operation 
from 
-40°C 
to 85°C. 


ENABLE INPUTS 
OPERATION 


GBA 
GAB 
'HCT620 
'HCT623 


L 
L 
8 data to A bus 
B data to A bus 


H 
H 
A data to 8 bus 
A data to B bus 


H 
L 
Isolation 
Isolation 


L 
H 
B data to A bus, 
S data to A bus, 


A data 
to B bus 
A data to B bus 


ADVANCE 
INFORMATION 
This document 
contains 
Information 


on 8 new product. Specifications are 
subject to chllnge without notice. 
TEXAS '1!1 
INSTRUMENTS 


II 


TYPES SN54HCT620, 
SN54HCT623, 
SN74HCT620, 
SN74HCT623 
OCTAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 


II 


logic diagram (positive logic) 


'HCT620 
'HCT623 
» 
GBA 
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0 
GAB 
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<»zn 
Al 
B1 
m 
A1 
B1 


Z 
"T10 
::J:l 
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A2 
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TO OTHER SIX TRANSCEIVERS 
TO OTHER SIX TRANSCEIVERS 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54HCT620. 
SN54HCT623. 
SN74HCT620. 
SN74HCT623 


OCTAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 


maximum ratings, recommended operating conditions, and electrical characteristics 


See Table VII, page 2-14. 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), CL = 50 pF (see Note 1) 


TA' 
25"C 
SN54HCT620 
SN74HCT620 
FROM 
TO 
vcc 
SN74HCT623 
UNIT 
PARAMETER 
SN54HCT623 
IINPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
13 
21 
32 
26 
Ipd 
A or B 
B or A 
ns 


5.5 V 
11 
18 
27 
23 


G8A 
4.5 V 
30 
42 
63 
53 
len 
A 
ns 


5.5 V 
23 
38 
57 
48 


GBA 
4.5 V 
18 
30 
45 
38 
tdis 
A 
ns 


5.5 V 
16 
28 
42 
35 


4.5 V 
30 
42 
63 
53 


len 
GAB 
B 
ns 
5.5 V 
23 
38 
57 
4B 


4.5 V 
18 
30 
45 
38 
tdis 
GAB 
B 
ns 
5.5 V 
16 
28 
42 
35 


4.5 V 
9 
12 
18 
15 
II 
A or B 
ns 
5.5 V 
8 
11 
16 
14 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
•• 
noted), CL = 150 pF (see Note 1) 
••• 


TA' 
25"C 
SN54HCT620 
SN74HCT620 
FROM 
TO 
VCC 
PARAMETER 
SN54HCT623 
SN74HCT623 
UNIT 
IINPUT) 
(OUTPUTI 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
18 
38 
58 
47 
Ipd 
A or B 
B or A 
ns 
5.5 V 
'1 
34 
52 
42 


GBA 
4.5 V 
36 
59 
89 
74 
len 
A 
ns 
5.5 V 
30 
53 
80 
67 


4.5 V 
36 
59 
89 
74 
len 
GAB 
B 
ns 
5.5 V 
30 
53 
80 
67 


4.5 V 
17 
42 
63 
53 
II 
A or B 
ns 
5.5 V 
14 
38 
57 
48 


TEXAS '1!1 
INSTRUMENTS 


II 


HIGH-SPEED 
CMOS 
LOGIC 
TYPES 
SN54HC673. 
SN54HC674. 
SN74HC673. 
SN74HC674 


16-81T SHIFT REGISTERS 


• 
16-8it Serial-In, Serial-Out 
Shift Register 
with 16-8it Parallel-Out 
Storage Register 


• 
Performs Serial-to-Parallel 
Conversion 


• 
16-8it Parallel-In, 
Serial-Out 
Shift Register 


• 
Performs 
Parallel-to-Serial 
Conversion 


• 
Package Options Include Small Outline (SO) and 
Ceramic Chip Carriers in Addition 
to Plastic 


and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality 
and Reliability 


description 


SN54HC673, 
SN74HC673 


The 'HC673 is a 16-bit shift register and a 16-bit 
storage register in a single 24-pin 
package. A 


three-state 
input/output 
(SER/O15) port to the 


shift register allows serial entry and/or reading 
of data. The storage register is connected 
in a 


parallel data loop with the shift register and may 
be asynchronously 
cleared by taking the store- 


clear input 
low. 
The storage 
register 
may be 


parallel loaded with shift-register 
data to provide 


shift-register 
status via the parallel outputs. The 


shift 
register 
can be parallel loaded with 
the 


storage-register 
data upon command. 


A high logic level at the chip-select 
(CSI input 


disables 
both the shift-register 
clock 
and the 


storage-register clock and places SERIO15 in the 
high-impedance 
state. The store-clear function 


is not disabled by the chip select. 


Caution 
must. be exercised 
to 
prevent 
false 


clocking of either the shift register or the storage 
register via the chip-select input. The shift clock 
should be low during the low-to-high 
transition 


of chip select and the store clock should be low 
during the high-to-Iow 
transition 
of chip select. 


The SN54HC673 
is characterized 
for operation 


over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The 
SN74HC673 
is 


characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


ADVANCE 
INFORMATION 


This 
document 
contains 
Information 


on a new product. Specifications .,. 
subject 
to change 
without 
notice. 


SN54HC673 
... 
JT PACKAGE 
SN74HC673 
... 
JT OR NT OR 0 (~ SO) PACKAGE 


(TOP VIEW) 


cs 
I 
'4 
vCC 
SH eLK 
2J 
Y15 


A/W 
22 
Y1' 
STRClR 
4 
21 
Y13 


MOOE/STRClK 
20 
Y12 


SER/Q1S 
,. 
Yl1 


YO 
,. 
Y10 


Y' 
17 
Y9 


Y2 
,. 
YB 


Y3 
'0 
15 
Y7 


Y4 " 


'4 
Y6 


GND 
12 
13 
Y5 


SN54HC673 
... 
FH OR FK PACKAGE 
(TOP VIEW) 
"~ 


I~ ~1t3 ~ ~~ 
~ 


STRCLR 


MODEISTRCLK 


SER/Q1S 


NC 


YO 
Yl 
10 


Y2 
11 


4 
3 
2 
1 282126 


25 
Y13 


24 
Y12 


2:1 
Y11 


22 
NC 
21 
Yl0 


20 
Y9 
19 
YB 


SN54HC674 
... 
JT PACKAGE 
SN74HC674 
... 
JT OR NT OR 0 (~ 
SO) PACKAGE 


(TOP 
VIEW) 


CSI 


CLK 
R/iN 


NC 
4 


MODE 
5 


SERQ1S 


PO 
7 


P1 


P2 
P3 
10 


P4 
11 


GND 
12 


VCC 
P15 
P,4 
P'3 
20 
P12 
19 
Pl1 
18 
Pl0 


17 
P9 


16 
PB 


15 
P7 


14 
P6 


13 
P5 


SN54HC674 
... 
FH OR FK PACKAGE 
(TOP VIEW) 


l~dl~~~~~ 


''';4''''''3 ':;,;n:;', "".,. "22"'26" 


25 
'4 
2J 
22 
21 
'0" 


NC 
S 


MODE 
6 


SER/01S 
7 


NC 
• 


PO 
• 
Pl 
10 
P2 
11 


M'l:tOUll)~r-- 
CLCLZZa..o..o.. 


'" 
NC - No 
internal 
connection 
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TEXAS '1!1 


INSTRUMENlS 


II 


TYPES SN54HC673, SN54HC674, SN74HC673, SN74HC674 
16·81TSHIFT REGISTERS 


SN54HC674,SN74HC674 


The 'HC674 is a 16-bit parallel-in, serial-out shift register. A three-state input/output 
(SER/Q15) port provides 


access for entering 
serial data or reading the shift-register 
word in a recirculating 
loop. 


The device has four basic modes of operation: 


1) 
Hold (do nothing) 
2) 
Write 
(serially via input/output) 
3) 
Read (serially) 
4) 
Load (parallel via data inputs) 


Low-to-high-Ievel 
changes at the chip select inplJt should be made only when the clock input is low to 


prevent 
false clocking. 


The SN54HC674 
is characterized for operation over the full military temperature range of - 55°C to 125°C. 


The SN74HC674 
is characterized 
for operation 
from 
-40°C 
to 85°C. 


INPUTS 
SERf 
SHIFT 
REGISTER 
FUNCTIONS 
STORAGE 
REGISTER 


Cs 
RNi 
SH 
CLK 
STRCLR 
MODEl 
015 
SHIFT 
READ 
FROM 
WRITE 
INTO 
PARALLEL 
FUNCTIONS 


5TRCLK 
SERIAL 
OUTPUT 
SERIAL 
INPUT 
LOAD 
CLEAR 
LOAD 


H 
X 
X 
X 
X 
Z 
NO 
NO 
NO 
NO 
NO 


X 
X 
X 
L 
X 
YES 


L 
L 
j 
X 
X 
Z 
YES 
NO 
YES 
NO 


L 
H 
X 
X 
X 
0'5 
YES 
NO 
NO 


L 
H 
j 
X 
L 
0140 
YES 
YES 
NO 
NO 
NO 


L 
H 
j 
L 
H 
L 
NO 
YES 
YES 
YES 
NO 


L 
H 
j 
H 
H 
Y15n 
NO 
YES 
YES 
NO 
NO 


L 
L 
X 
H 
t 
z 
NO 
NO 
NO 
YES 


INPUTS 
SERf 


CS 


OPERATION 
RfW 
MODE 
ClK 
015 


H 
x 
x 
x 
Z 
Do nothing 


L 
L 
X 
j 
Z 
Shift and write (serial load) 


L 
H 
L 
j 
014n 
Shift and read 


L 
H 
H 
j 
P15 
Parallel load 


H = 
high level (steady state) 
L = 
low level (steady state) 
t = 
transition from low to high level 


• = 
transition 
from high to low level 


X = 
irrelevant 
(any input including transitions) 
Z = 
high impedance. 
input mode 
Q14n = 
content of 14th bit of the shift register before the most 
recent + transition 
of the clock 


Q 15 = 
present content 
of 15th bit of the shift register 


Y 15n = 
content 
of the 15th bit of the storage register before 
the most recent ~ transition of the clock 
P15 = 
level of input P15 


TEXAS ~ 


INSTRUMENTS 


TYPES SN54HC673. SN54HC674. SN74HCQ73. SN74HC674 


16·81TSHIFT REGISTERS 


5D 
6225 


25,3,4D 
C> 
BQ 


27 


(61 II 


SER/015 
2:o 
~ 
~ 
~a:o 
u. 
2: 
w 
(.) 
2: 
~> 
C 
~ 


TEXAS -1!1 
INSTRUMENTS 


II 


TYPES SN54HC673, 
SN54HC674, 
SN74HC673, 
SN74HC674 


16·BIT SHIFT REGISTERS 


(7-11.13-231 


00-015 
YO-Y15 
YO-Y15 
16 


16-BIT 
STORAGE 
REGISTER 


maximum ratings recommended operating conditions. and electrical characteristics 


See Table III, page 2-8. 


TEXAS 
.• 
INSTRUMENTS 


TYPES 
SN54HC673. 
SN54HC674. 
SN74HC673. 
SN74HC674 


16·BIT SHIFT REGISTERS 


'HC673 timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 


TA ~ 25°C 
SN54HC673 
SN74HC673 


vCC 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
0 
5 
0 
3.3 
0 
4 


fclock 
Clock frequency 
4.5 V 
0 
25 
0 
17 
0 
20 
MHz 


6V 
0 
29 
0 
19 
0 
24 


2V 
100 
150 
125 
Pulse duration, 
SH elK or 
4.5 V 
20 
30 
25 
Iw 
ns 


STRCLK high or low 
6V 
17 
26 
21 


2V 
100 
150 
125 
SER/a15. 
4.5 V 
20 
30 
25 
ns 


Setup time 
YO Ihru Y15 
6V 
26 
21 
17 


Isu 
before 
220 
2V 
175 
265 
SH CLKI 
-- 


MODE. R/W. CS 
4.5 V 
35 
53 
44 
ns 


6V 
30 
45 
37 


2V 
0 
0 
0 
Hold lime. SER/a15, 
YO Ihru Y15, 
4.5 V 
0 
0 
0 
Ih 
MODE. R/W. 
CS 
ns 


6V 
0 
0 
0 


'HC674 timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 


VCC 
TA - 
25°C 
SN54HC674 
SN74HC674 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
0 
5 
0 
3.3 
0 
4 


fclock 
Clock frequency 
4.5 V 
0 
25 
0 
17 
0 
20 
MHz 


6V 
0 
29 
0 
19 
0 
24 


Pulse duration, 
2V 
100 
150 
125 


Iw 
elK high or low 
4.5 V 
20 
30 
25 
ns 


6V 
17 
26 
21 


2V 
100 
150 
'25 
SER/a15, 
4.5 V 
20 
30 
25 
Setup time 
POthru P15 
ns 


6V 
17 
26 
21 
Isu 
before 


2V 
175 
265 
220 
CLKI 
MODE. R/W, 
CS 
4.5 V 
35 
53 
44 
ns 


6V 
30 
45 
37 


2 V 
0 
0 
0 
Hold time. SER/Q1S, PO thru P15. 
4.5 V 
0 
0 
0 
Ih 
MODE, R/W, CS 
ns 


6V 
0 
0 
0 


TEXAS "-!} 
INSTRUMENTS 


II 


II 


TYPES 
SN54HC673. 
SN54HC674. 
SN74HC673. 
SN74HC674 


16-81T SHIFT REGISTERS 


'HC673 switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA - 
25°C 
SN54HC673 
SN74HC673 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
5 
7 
3.3 
4 


fmax 
4.5 V 
25 
28 
17 
20 
MHz 


6V 
29 
32 
19 
24 


2V 
66 


'pd 
MODE/STRClK 
Y 
4.5 V 
23 
ns 


6V 
20 


2 V 
57 


'pd 
STRClR 
Y 
4.5 V 
19 
ns 


6V 
16 


2 V 
72 


'pd 
SH ClK 
SERIQ15 
4.5 V 
24 
ns 


6V 
20 


2 V 
66 


'en 
Cs, R/W 
SER/Q15 
4.5 V 
23 
ns 


6V 
20 


2 V 
66 


tdis 
Cs, R/W 
SERIQ15 
4.5 V 
23 
ns 


6V 
20 


'HC674 switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA 
- 
25°C 
SN54HC674 
SN74HC674 
PARAMETER 
VCC 
UNIT 
(lr~PUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
5 
7 
3.3 
4 


fmax 
4.5 V 
25 
28 
17 
20 
MHz 


6V 
29 
32 
19 
24 


2V 
72 


'pd 
ClK 
SERIQ15 
4.5 V 
24 
ns 


6 V 
20 


2 V 
70 


'en 
CS, R/W 
SER/Q15 
4.5 V 
23 
ns 


6V 
20 


2V 
70 


tdis 
CS, R/W 
SER/Q15 
4.5 V 
23 
ns 
6V 
20 


TEXAS • 
INSTRUMENTS 


HIGH·SPEED 
CMOS 
LOGIC 
TYPES SN54HC677, SN54HC678. SN74HC677, SN74HC678 


16·81TADDRESS 
COMPARATORS 


• 
'HC677 is a 16-Bit Address 
Comparator 
with Enable 


• 
'HC678 is a 16-Bit Address 
Comparator 
with Latch 


• 
Package Options Include Small Outline (SO) and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality 


and Reliability 


description 


The 'HC677 
and 'HC678 
address comparators 
simplify 
addressing 
of memory 
boards and/or 


other peripheral devices. The four P inputs are 
normally 
hard 
wired 
with 
a preprogrammed 
address. An internal decoder determines 
what 
input 
information 
applied to the 
16 A inputs 
must be low or high to cause a low state at the 
output 
(Y). For example, 
a positive-logic 
bit 


combination 
of 0111 
(decimal 7) at the P input 


determines that inputs A 1 through A 7 must be 
low and that 
inputs A8 through 
A 16 must be 


high to cause the output to go low. Equality of 
the 
address 
applied 
at the 
A 
inputs 
to 
the 


preprogrammed 
address 
is indicated 
by 
the 


output 
being low. 


The 'HC677 features an enable input (13). When 
13 is low, the device is enabled. When 13 is high, 
the device 
is disabled 
and the output 
is high 
regardless of the A and P inputs. 
The 'HC678 
features a transparent 
latch and a latch enable 


input (CI. When C is high, the device is in the 
transparent 
mode. When C is low, the previous 
logic state of Y is latched. 


The 
SN54HC677 
and 
SN54HC678 
are 


characterized for operation over the full military 
temperature 
range of 
- 55°C 
to 125 ac. The 


SN54HC677 
and SN74HC678 are characterized 
for operation 
from 
- 40 ac to 85 ac. 


SN54HC677 
... 
JT PACKAGE 
SN74HC677 
... 
JT OR NT OR D (= SO) PACKAGE 


(TOP VIEW) 


A' 
Vcc 


A2 
I:l 


A3 
Y 


A4 . 
P3 


AS 
20 
P2 


A6 
19 
P, 


A7 
7 I. 
PO 


AS • 
17 
A'6 


A9 
" 
A'S 


A'O 
'0 


" 
Al4 


A" 
11 
14 
A13 


GNO 
12 
13 
AI2 


U 
M N •....U 
U 
«««z>lcJ> 
. 3 
2 
1 282726 


A4 • 
2. 
P3 


AS • 
2' 
P2 


A6 
7 
23 
P' 
NC • 
22 
NC 


A7 
9 
21 
PO 


AS 
10 
20 
A'6 


A9 
11 
'9 
A'S 
12 13 14 151617 18 


SN54HC678 
... 
JT PACKAGE 
SN74HC678 
... 
JT OR NT OR D (~ SO) PACKAGE 


(TOP VIEW) 


A' 
1 
2' 
VCC 


A2 
23 
C 


A3 
22 
Y 


A4 
21 
P3 


AS 
20 
P2 


A6 
19 
P, 


A7 
7 I. 
PO 


AS 
17 
AI6 


A9 


" 


AIS 


AIO 
10 


" 


A" 


A" 
11 
14 
A'3 
GNO 
12 
13 
A'2 


A' 
AS 
A6 


NC 
A7 
A8 
10 
A9 
11 


u 
("') N 
•... U 
U 
«««z>u>- 


4 
3 
2 
1 282726 
" 


25 
2' 
23 
22 


21 
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ADVANCE 
INFORMATION 
This 
document 
contains 
information 


on a new 
product. 
Specifications 
ar. 


subject 
to change 
without 
notice. 
TEXAS 
• 
INSTRUMENTS 


II 


TYPES 
SN54HC677. 
SN54HC678. 
SN74HC677. 
SN74HC678 


16·BIT ADDRESS 
COMPARATORS 


'HC677 
'HC678 
INPUTS COMMON TO 'HC677 
AND 'HC678 
OUTPUT 
G 
C 
P3 
P2 
P1 
PO 
A1 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
A9 
A10A11A12A13A14A15A16 
Y 


L 
H 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 


L 
H 
L 
L 
L 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 


L 
H 
L 
L 
H 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 


L 
H 
L 
L 
H 
H 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 


L 
H 
L 
H 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 


L 
H 
L 
H 
L 
H 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 


L 
H 
L 
H 
H 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 


L 
H 
L 
H 
H 
H 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 


L 
H 
H 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
L 


L 
H 
H 
L 
L 
H 
L 
L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
L 


L 
H 
H 
L 
H 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
L 


L 
H 
H 
L 
H 
H 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
L 


L 
H 
H 
H 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
L 


L 
H 
H 
H 
L 
H 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
L 


L 
H 
H 
H 
H 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
L 


L 
H 
H 
H 
H 
H 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
H 
L 


L 
H 
All other combinations 
H 


H 
'HC677: 
Any combination 
H 


L 
'HC678: 
Any combination 
Latched 
II 


logic symbols 


'HC677 
'HC678 


[ADDRESS 
CaMP] 
IADDRESS 
COMP] 
» 


G 1231 
EN 
123) 
C20 
P> 
, 
., 


C 
P. 
(1al } 


, 
P. 
(181 '} ": 
< 
p, 
(191 
p~ 
2 
p, 
(191 
p~ 
2 
., 


2 
p 
2 
» 
P2 
(201 
P~ 
3 
., 
P2 


(20) 
P~ 3 
., 
:2 
P3 
(21) 
3 
P3 
(211 
3 
3 
(') 
P~ 
• 
., 
P~ 
• 
., 


m 
'" 
2' 
• 
A' 
111 
Zl 
• 


A2 
12' 
22 
P~ 
5 
., 
A2 
121 
Z2 
P~ 
5 
:2 
131 
5 
(31 
5 


"T1 
A3 
23 
P~ 
• ., 
A3 
Z3 
P~ 
• 
., 
0 
'" 
2. 
• 
141 
2. 
• 
P~ 
7 
P~ 
7 
., 


::xJ 
A5 
(51 
Z5 
7 
A5 
'51 
25 
7 
s: 
A. ,., 
2. 
P~ 
8 
., 
1221 y 
A. (., 
2. 
P~ 
8 
., 


» 


8 
8 


A7 
171 
Z7 
P~ 
, 
A7 
171 
Z7 
P~ 
, 
., 


:::! 
A8 
181 
28 
, 


A8 
(81 
Z8 
, 


0 
p;;.10 
p;>10 
., 


A' 
191 
Z9 
,. 
A' '" 
Z9 
,. 
:2 
"0) 
P;>l1 
., 
C101 
P;>11 
., 
A'. 
Zl. 
A'. 
Zl. 


11 
11 
All 
1111 
211 
p;> 12 
., 
All 
1111 
211 
P;O-12 
-, 


A12 
1131 
212 
12 
A,2 
ll3l 
212 
12 


p~, 
., 
P>'J 
., 


A13 


(141 
213 
13 
A13 
1141 
213 
13 


A" 


1151 
Zl. 
P ;;.14 
., 


A14 
1151 
Zl. 
P;> 
14 
., 


14 
,. 


A'5 
(1S1 
Zl5 
P·15 
., 
A'5 
(181 
Zl5 
P- 
'5 
., 


A'. 
(171 
Zl. 
'5 
A'. 
(171 
Zl. 
'5 
,. 
,. 


Pin numbers shown are for JT and NT packages. 


4-104 
TEXAS• 
INSTRUMENlS 


TYPES SN54HC677. 
SN74HC677 


16-81T ADDRESS COMPARATORS 


'HC677 
logic diagram (positive logic) 


~ 
1231 


PO 
~:) 
Pl 
20 


~~ 
21 


A16 (17) 


Pin numbers shown are for JT and NT packages. 


TEXAS -I/} 
INSTRUMENTS 


In 
order 
to 
understand 
the 


implementation 
of this device, it 


is essential that the function 
of 


the 
vertical 
string 
of 
trans- 


mission gates be understood. 
A 


schematic of one of these gates 
is shown below. If the input to 
the 
transmission 
gate 
labeled 


"X 1" 
is 
high, 
then 
the 


transmission 
path between the 


two 
ports labeled" 
1" is on. If 


the,"Xl" 
input is low, then the 


transmission 
path between 
the 


two 
ports 
labeled 
"1" 
is off. 


Only one of the 16 transmission 
gates 
can 
be 
off 
while 
the 


device is operating; which one is 
off is determined 
by inputs 
PO 


through P3. The lines going from 
the string of transmission 
gates 


to 
the 
exclusive-OR 
gates 


located above the transmission 
gate that is off will be high, The 
lines going to the exclusive-OR 
gates 
located 
below 
that 
transmission 
gate will be low. • 


II 


TYPES SN54HC678. 
SN74HC678 
16-81T ADDRESS COMPARATORS 


'HC678 
logic diagram (positive logic) 


c (~:) 


PO 
19) 
~1 2 
P3 
21 


A16 
(17) 


Pin numbers shown are for JT and NT packages. 


An explanation of the function 
of 
the 
string 
of 
transmission 


gates appears with the 'HC677 
logic diagram on the previous 
page. 


TEXAS -1!1 
INSTRUMENTS 


TYPES SN54HC677. SN54HC678, SN74HC677. SN74HC678 


16-81TADDRESS 
COMPARATORS 


maximum ratings. recommended operating conditions, and electrical characteristics 


See Table IV, page 2-10. 


'HC677 switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted!. CL = 50 pF (see Note 1) 


FROM 
TO 
TA 
- 
25°C 
SN54HC677 
SN74HC677 
PARAMETER 
vcc 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
160 


tpd 
Any P 
Y 
4.5 V 
32 
ns 


6V 
27 


2 V 
90 


tpd 
Any 
A 
Y 
4.5 V 
18 
ns 


6V 
15 


2V 
70 


tpd 
G 
Y 
4.5 V 
14 
ns 


6V 
12 


2 V 
38 


tt 
Y 
4.5 V 
8 
ns 


6V 
6 


'HC678 switching characteristics over recommended operating free-air temperature range (unless • 
otherwise noted!. CL = 50 pF (see Note 1) 


FROM 
TO 
TA 
- 
25°C 
SN54HC678 
SN74HC678 
PARAMETER 
vcc 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
165 


tpd 
Any 
P 
Y 
4.5 V 
33 
ns 


6V 
28 


2V 
105 


tpd 
Any 
A 
Y 
4.5 V 
21 
ns 


6V 
18 


2V 
75 


tpd 
C 
Y 
4.5 V 
15 
ns 


6V 
13 


2 V 
38 


tt 
Y 
4.5 V 
8 
ns 


6V 
6 


TEXAS • 
INSTRUMENTS 


TYPES 
SN54HC677, 
SN54HC678, 
SN74HC677, 
SN74HC678 
16-811 ADDRESS 
COMPARATORS 


The 'HC677 
and 'HC678 
can be wired to recognize anyone 
of 216 addresses. The number of "lows" 
in the 
address determines the input pattern for the P inputs. Then those system address lines that are low in the address 
to be recognized are connected 
to the lowest 
numbered A inputs of the address comparator 
and the system 
address lines that are high are connected 
to the highest numbered A inputs. 


For example, 
assume the comparator 
is to enable a device when the 16-bit system 
address is: 


A15 
A14 
A13 
A12 
A11 
H 
H 
L 
L 
H 


Since the address contains 
6 lows and 10 highs, the following 
connections 
are made: 


P3 to 0 V, P2 to VCC, P1 to VCC, and PO to 0 V. 
System address lines A 13, A 12, A9, A8, A5, and A4 to comparator inputs A 1 through A6 in any convenient 


order. 


The remaining ten system address lines to comparator 
inputs A 7 through 
A 16 in any convenient 
order. 


The output 
provides 
an active-low 
enabling signal. 


The following 
circuit is a modulo-N synchronous 
counter. The 'HC163 
is connected to provide a low-level 
clear 
signal when N = FEFF16. 
• 
:x>c 
ClK 
< 
:x>:2 
(') 
m 
:2 
"T10 
;:g 
s: 
:x> 
::10 
:2 


4 


'HC163 


CTR16 


'HC677 


ADDRESS 


COMP 
G 
EN 


Vcc 
PO} 


P1 


P2 
MAX COUNT 


P3 
-= 
A1 
(p: 11 


15 
AZ ... 
A16 


ClR 
1R 
ClK 
C1/+ 


8 


9 ... 
15 


TEXAS '1!1 
INSTRUMENTS 


HIGH·SPEED 
CMOS 
LOGIC 
TYPES SN54HC679. SN54HC680. SN74HC679. SN74HC680 


12·81TADDRESS 
COMPARATORS 


• 
'HC679 is a 12-Bit Address 
Comparator 
With Enable 


• 
'HC680 is a 12-Bit Address 
Comparator 
With Latch 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


5N54HC679 
... 
J PACKAGE 
5N74HC679 
... 
J OR N OR D(~ 
50) 
PACKAGE 


(TOP VIEW) 


Al 
1 U20 
vcc 


A2 
2 
19 
G 


A3 
3 
18 
Y 


A4 
17 
P3 
A5 
16 
P2 
A6 
15 
Pl 
A7 
14 
PO 


A8 
8 
13 
A 12 


A9 
9 
12 
A 11 


GND 
10 
l' 
A10 


description 


The 'HC679 
and 'HC680 
address comparators 


simplify 
addressing 
of memory 
boards and/or 


other peripheral devices. The four P inputs are 
normally 
hard 
wired 
with 
a preprogrammed 


address. An internal decoder determines 
what 
input information applied to the 12 A inputs must 
be low or high to cause a low state at the output 
(Y). For example, a positive-logic bit combination 
of 0111 
(decimal 7) at the P input determines 


that inputs A 1 through A 7 must be low and that 
inputs A8 through 
A 12 must be high to cause 
the output 
to go low. 
Equality 
of the address 


applied at the A inputs to the preprogrammed 
address is indicated 
by the output 
being low. 


The 'HC679 
features an enable input IG). When 
G is low, the device is enabled. When G is high, 
the device 
is disabled 
and the output 
is high 
regardless of the A and P inputs. 
The 'HC680 


features 
a transparent 
latch and a latch enable 
input (C). When C is high, the device is in the 
transparent 
mode. When C is low, the previous 
logical state of Y is latched. 


The 
'HC679 
and 
'HC680 
are 
functionally 
unilaterally 
interchangeable 
with 
the 
ALSTTL 


counterparts, 
'ALS679 and' ALS680, in all cases 


of normal use as 12-bit 
address comparators. 


They differ in two 
respects. 
First, they may be 


programmed to recognize all A inputs low either 
by 
connecting 
all 
P 
inputs 
high 


(1111 
= decimal 
15), or by combination 
HHLL 


(1100 
= 121, the latter option not being valid 
for the ALSTTL parts. Second, the combinations 
HHLH and HHHL (1101 = 13 and 1110 = 14) 
cannot be used (but are not needed) in address- 
comparator 
applications. 
These 
two 


combinations 
cause the outputs 
to be disabled 


(high). 


5N54HC679 
... 
FH OR FK PACKAGE 
(TOP VIEW) 


u 
("')N •....U 
« « « >It:I 


3 
2 
1 2019 
'" 


18 
Y 


17 
P3 


16 
P2 


15 
Pl 


14 
PO 


5N54HC680 
... 
J PACKAGE 
5N74HC680 
... 
J OR N OR 0 (= 50) 
PACKAGE 


(TOP VIEW) 


1 \.)20 


2 
19 


3 
18 


4 
17 


5 
16 


6 
15 


7 
14 


8 
13 


9 
12 


10 
11 


5N54HC680 
... 
FH OR FK PACKAGE 
(TOP VIEW) 
u 
("')N •.. U 
«««>u 


3 
2 
1 2019 


A4 
4 
18 
Y 


A5 
5 
17 
P3 
A6 
6 
16 
P2 
A7 
7 
15 
PI 
AS 
8 
14 
PO 


9 
10 11 1213 


moO 
•.... 
N 
«z 
............... 
t::l««<{ 


ADVANCE 
INFORMATION 
This 
document 
contains 
Information 
on a new 
product. 
Specifications 
are 
subject 
to change 
without 
notice. 
TEXAS .• 
INSTRUMENTS 


II 


II 


TYPES SN54HC679. SN54HC680. SN74HC679. SN74HC680 
12·BITADDRESS 
COMPARATORS 


description (continued) 


The SN54HC679 
and SN54HC680 
are characterized 
for operation over the full military temperature 
range 
of - 55°C to 
125°C. 
The SN74HC679 
and SN74HC680 
are characterized 
for operation 
from 
-40°C 
to 85°C. 


'HC679 
'HC6S0 
INPUTS COMMON TO 'HC679 
AND 'HC6S0 
OUTPUT 


G 
C 
P3 
P2 
P1 
PO 
A1 
A2 
A3 
A4 
A5 
A6 
A7 
AS 
A9 
A10 
A11 
A12 
Y 


L 
H 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 


L 
H 
L 
L 
L 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 


L 
H 
L 
L 
H 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 


L 
H 
L 
L 
H 
H 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 


L 
H 
L 
H 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
L 


L 
H 
L 
H 
L 
H 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
L 


L 
H 
L 
H 
H 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
L 


L 
H 
L 
H 
H 
H 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
L 


L 
H 
H 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
L 


L 
H 
H 
L 
L 
H 
L 
L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
L 


L 
H 
H 
L 
H 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
L 


L 
H 
H 
L 
H 
H 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
H 
L 


L 
H 
H 
H 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 


L 
H 
H 
H 
L 
H 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
H 


L 
H 
H 
H 
H 
L 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
H 


L 
H 
H 
H 
H 
H 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 


L 
H 
All other combinations 
H 


H 
'HC679: 
Any combination 
H 


L 
'HC680: 
Any combination 
latched 


IADDRESS COMPI 
[ADDRESS COMP) 


G 
1191 
EN 
P> 
1 
= 1 
& 
1191fi 


=1 
& 
1 
C 
(141 
114) 
PO r 


2 
E1 
PO 
= 1 
(15) 
2 
1151 
PI 
P P> 
3 
P1 
116) 
= 1 
(16) 
pP> 
3 
= 1 
P2 
3 
P2 
3 


P3 
117) 
3 
P> 
4 
=1 
(17) 
3 
P> 
4 
= 1 
4 
P3 
(1) 
11) 
4 


A1 
21 
P> 
5 
- 1 
Al 
21 
P> 
5 
=1 
(2) 
5 
(2) 
5 
A2 
22 
P> 
6 
A2 
22 
131 
-1 
(3) 
P> 
6 
= 1 
A3 
23 
6 
A3 
23 
6 


141 
P> 
7 
=1 
(1B) y 
14) 
P> 
7 
= 1 
A4 
24 
A4 
24 
151 
7 
7 
151 
A5 
25 
P> 
B 
= 1 
A5 
25 
P> 
B 
= 1 


A6 
(6) 
B 
(6) 
B 
26 
P> 
9 
=1 
A6 
26 
(7) 
(7) 
P> 
9 
E 1 


A7 
27 
9 
A7 
27 
9 


IBI 
P> 10 
= 1 
IB) 
P>10 
= 1 
AB 
2B 
10 
AB 
2B 
(9) 
(9) 
10 


A9 
29 
P>11 
= 1 
A9 
29 
P> 11 
-1 
Ill) 
11 
111) 
210 P> :~ 
Al0 
210 P>12 
= 1 
Al0 


1121 
1121 
= 1 


All 
211 
12 
All 
211 
12 


A12 
(13) 
P -13 
>1 
1131 
P - 13 
>1 
212 P _ 14 
A12 
Z12p_14 


TEXAS ~ 
INSTRUMENlS 


TYPES SN54HC679, 
SN74HC679 
12·BIT ADDRESS COMPARATORS 


'HC679 
logic diagram (positive logic) 


G (~:I 


PO (15) 
PI 
16 


~~ 
17 


In 
order 
to 
understand 
the 


implementation 
of this device, it 


is essential that the function 
of 


the 
vertical 
string 
of 


transmission 
gates 
be 


understood. A schematic of one 
of these gates is shown below. 
If the input to the transmission 
gate labeled" 
X 1" is high, then 


the transmission 
path between 


the two ports labeled" 
1" is on. 


If the "X 1" 
input is low, 
then 


the transmission 
path between 


the two ports labeled" 
1" is off. 


Only one of the 16 transmission 
gates 
can 
be 
off 
while 
the 


device is operating; which one is 
off is determined 
by inputs 
PO 


through P3. The lines going from 
the string of transmission 
gates 


to 
the 
Exclusive-OR 
gates 


located above the transmission 
gate that is off will be high. The 
lines going to the Exclusive-OR 
gates 
located 
below 
that 


transmission 
gate will be low. 


TEXAS -1!1 
INSTRUMENTS 


II 


TYPES SN54HC680. 
SN74HC680 


12·81T ADDRESS COMPARATORS 


'He680 logic diagram (positive logic) 


c 1191 


PO g~1 


~~ 
1 
P3 


Al 
III 


A2 
(2) 


A3 
(3) 


A4 
(4) 


A5 
(51 


A6 
(6) 
II 
A7 m 
» 
AS 
IS) 
C< 


y 


» 
:2 
A9 
(9) 
n 
m 
:2 
Al0~ 
"0 
::J:l 
All 
(12) 
s:» 
:::! 
A12 
(13) 
0:2 


An explanation 
of the function 
of 
the 
string 
of 
transmission 


gates appears with the 'HC679 
logic diagram on the previous 
page. 


TEXAS -I.j} 


INSTRUMENTS 


TYPES SN54HC679, 
SN54HC680. SN74HC679. 
SN74HC680 


12-81TADDRESS 
COMPARATORS 


maximum ratings, recommended operating conditions, and electrical characteristics 


See Table IV, page 2-10. 


'HC679 switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted!. CL - 
50 pF (see Note 1) 


FROM 
TO 
TA 
- 
2SoC 
SNS4HC679 
SN74HC679 
PARAMETER 
VCC 
UNIT 
IINPUTI 
IOUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2 V 
160 


Ipd 
Any P 
Y 
4.S V 
32 
ns 


6V 
27 


2 V 
90 


tpd 
Any 
A 
Y 
4.S V 
18 
ns 


6V 
1S 


2V 
70 


Ipd 
G 
Y 
4.5 V 
14 
ns 


6V 
12 


2 V 
38 


II 
Y 
4.5 V 
8 
ns 


6 V 
6 


'HC680 switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted). CL = 50 pF (see Note 1) 


FROM 
TO 
TA 
- 
2SoC 
SNS4HC680 
SN74HC680 
PARAMETER 
VCC 
UNIT 
IINPUT} 
IOUTPUT} 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
165 


Ipd 
Any 
P 
Y 
4.5 V 
33 
ns 


6V 
28 


2 V 
105 


Ipd 
Any 
A 
Y 
4.5 V 
21 
ns 


6V 
18 


2 V 
75 


Ipd 
C 
Y 
4.5 V 
15 
ns 


6V 
13 


2V 
38 


II 
Y 
4.5 V 
8 
ns 


6V 
6 


TEXAS -Ij} 
INSTRUMENTS 


II 


TYPES 
SN54HC679, 
SN54HC680, 
SN74HC679, 
SN74HC680 


12·BIT ADDRESS 
COMPARATORS 


The 'HC679 
and 'HC680 
can be wired to recognize anyone 
of 212 addresses. The number of "lows" 
in the 
address determines the input pattern for the P inputs. Then those system address lines that are low in the address 
to be recognized are connected 
to the lowest 
numbered A inputs of the address comparator 
and the system 
address lines that are high are connected 
to the highest numbered A inputs. 


For example, 
assume the comparator 
is to enable a device when the 12-bit system 
address is: 


A 11 A 10 A9 
A8 
A7 
A6 
A5 
A4 
A3 
A2 
A 1 
AO 
HHLLHHLLHHHH 


System address lines A9, A8, A5, and A4 to comparator 
inputs A 1 through 
A4 in any convenient 
order. 


The remaining eight system address lines to comparator 
inputs A5 through A 12 in any convenient 
order. 


The output 
provides 
an active-low 
enabling signal. 


The following 
circuit is a register bank decoder that examines the 14 most significant 
bits (AO through 
A 13) 
of a 20-bit 
address to select banks corresponding 
to the hex addresses 10000, 
10040, 
10080, 
and 100CO. 
II 


ADDRESS 
COMP 
0 
4 
8 


MEMEN 
I • 
G •.... 
1000016 
~ LLLH 
LLLL 
LLLL 
EN 
1004016 
= LLLH 
LLLL 
LLLL 


PO 
:1 


1008016 
= LLLH 
LLLL 
LLLL 
SYSTEM 
VCC 
100C016 
= LLLH 
LLLL 
LLLL 
ADDRESS 
P1 
LINES 
pz 
~ 
AO IMSBI 
~ 
TOA19 
112 


'HC139 


11 
(P=11J 
X/Y 
AO ... 
A2 
A1 ... 
A11 


A4 ... 
A11 
I 
1000016 
~ 
0 


A3 
A12 
1 
1004016 
J 


A12 
2 
1008016 
I 
A 
1 


A13 
B 
1OOC016 
• 
2 
3 


} 


64X 
N-BIT 
REGISTERS 


12 


LLLL 


LHLL 


HLLL 


HHLL 


16 


LLLL 


LLLL 


LLLL 


LLLL 


TEXAS -1!1 
INSTRUMENTS 


HIGH·SPEED 
CMOS 
LOGIC 


TYPES SN54HC682. SN54HC684. SN54HC686 


SN74HC682. SN74HC684. SN74HC686 


8·BITMAGNITUDE 
COMPARATORS 


02804. 
MARCH 
1984 


• 
Compares 
Two 8-Bit Words 


• 
'HC682 has 20-kQ Pullup Resistors 
on the 
Q Inputs 


• 
Package Options 
Include 
Small Outline 
(SO) and 


Ceramic 
Chip Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


SN54HC682, 
SN54HC684 
... 
J PACKAGE 


SN74HC682, 
SN74HC684 
... 
J OR N OR 
D(~ 
SO) PACKAGE 


(TOP VIEW) 


1 U20 
VCC 
2 
19 
P= Q 


3 
18 
Q7 


17 
P7 
16 
Q6 


15 
P6 


" 
Q5 
13 
P5 


12 
Q4 


11 
P4 
description 


These 
magnitude 
comparators 
perform 
comparisons 
of two 
eight-bit 
binary 
or BCD 


words. All types provide P= Q and P> Q outputs. 
The 'HC682 
features 
20-kO pull up termination 
resistors 
on the 
Q inputs 
for analog or switch 
data. 


The 
SN54HC682, 
SN54HC684, 
and 
SN54HC686 
are 
characterized 
for 
operation 
over the full military 
temperature 
temperature 
range of 
- 55 °C to 125 °C. The SN74HC682, 
SN74HC684, 
and 
SN74l-jC686 
are 
characterized 
for 
operation 
from 
- 40 °C 
to 
85°C. 


3 
2 
I 20 19 "- 


Pl 
• 
18 
Q7 
Q1 
5 
17 
P7 


P2 
6 
'6 
Q6 
Q2 
7 
IS 
P6 
P3 
8 
" 
Q5 
"- 
9 10 11 '213 
/ 


MO'¢'¢U') 
OzQ..OQ.. 


'" 


SN54HC686 
... 
JT PACKAGE 


SN74HC686 
... 
JT OR NT OR 0 (= SO) PACKAGE 
(TOP VIEW) 


P>Q 
1 U2. 
VCC 
10 
u 
1° 
or- 
1\ U 
UN 
II 
G1 
2 
23 
G2 
a..1C,9Q..Z 
>It::la.. 


PO 
3 
22 
P=Q 
• 
3 
2 , 28 27-26 "" 
QO • 
2' 
Q7 
QO 
5 
25 
Q7 


P1 
5 
20 
P7 
P1 
6 
2' 
P7 
Q1 
6 
19 
NC 
Q1 
7 
23 
NC 


NC 
7 
18 
Q6 
NC 
8 
22 
NC 


P2 
Is 
17 
P6 
NC 
9 
21 
Q6 


Q2 ~ 
'6 
Q5 
P2 
10 
20 
P6 


P3 
10 
15 
P5 
Q2 
11 
'9 
Q5 
Q3 
11 
,. 
Q4 


" 
12 13 14 151617 
18 


GND 
12 
'3 
P4 
MMQU'<t'¢U') 
a..OzzQ.OQ. 


NC-No 
internal connection 
'" 
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TEXAS -1!1 
INSTRUMENTS 


II 


TYPES SN54HC682, 
SN54HC684, SN54HC686 


SN74HC682. 
SN74HC684. 
SN74HC686 


8-BITMAGNITUDE 
COMPARATORS 


INPUTS 
OUTPUTS 
DATA 
ENABLES 


P, Q 
Gl 
G2 
P=Q 
P>Q 


P~Q 
L 
X 
L 
H 


P>Q 
X 
L 
H 
L 


P<Q 
X 
X 
H 
H 


P-Q 
H 
X 
H 
H 


P>Q 
X 
H 
H 
H 


X 
H 
H 
H 
H 


NOTES: 
1. The last 3 lines of the function table apply only to the 
device having enable inputs. 
i.e., 'HeBS6. 


2. The P<Q function 
can be generated by applying the 


P= Q and P> Q outputs to a 24input 
NAND gate. 


COMP 


1 
(2) 
Gl 


2 
(23) 
G2 


0 
(3) 
0 


1 
(5) 


2 
(8) 


(10) 
3 
P 
4 
(13) 


5 
(15) 
(22) 


lP~O 


6 
(17) 


7 
(20) 
7, 


0 
(4) 
0 


1 
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TYPES SN54HC686. 
SN74HC686 
8·BIT MAGNITUDE COMPARATORS 


(;1 (21 


(;2 (231 
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TEXAS ~ 
INSTRUMENTS 


TYPES SN54HC682, SN54HC684. SN54HC686 


SN74HC682, SN74HC684. SN74HC686 


8·BITMAGNITUDE 
COMPARATORS 


maximum ratings, recommended operating conditions, and electrical characteristics 


See Table IV, page 2-10. 


'HC682, 'HC684 switching characteristics over recommended operating free-air temperature range 
(unless otherwise noted), CL = 50 pF (see Note 1) 


SN54HC682 
SN74HC682 
FROM 
TO 
TA 
~ 25°C 
SN74HC684 
PARAMETER 
VCC 
SN54HC684 
UNIT 
(INPUT) 
IOUTPUT) 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
130 
210 
313 
265 


tpd 
P or 
Q 
Any 
4.5 V 
26 
42 
63 
53 
ns 


6V 
22 
36 
53 
45 


2 V 
38 
75 
110 
95 


II 
Any 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


'HC686 switching 
characteristics over recommended operating free-air temperature range (unless 
otherwise noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA 
- 
25°C 
SN54HC686 
SN74HC686 
PARAMETER 
VCC 
UNIT 
(INPUT) 
IOUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
80 


Ipd 
P or Q 
Any 
4.5 V 
16 
ns 


6V 
14 


2V 
55 


Ipd 
G1 or G2 
Any 
4.5 V 
11 
ns 


6V 
9 


2V 
38 


" 


Any 
4.5 V 
8 
ns 


6V 
6 


TEXAS ~ 
INSTRUMENlS 


II 


II 


HIGH·SPEED 
CMOS LOGIC 


• 
Compares 
Two Eight-Bit 
Words 


• 
Package Options 
Include 
Small Outline (SO) and 
Ceramic'Chip 
Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


These 
identity 
comparators 
perform 


comparisons 
of 
two 
eight-bit 
binary 
or BCD 
words. An enable input (G) may be used to force 
the output 
to the high level. 


The SN54HC688 
is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The 
SN74HC688 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


G 
(11 
EN 


PO 
(21 
0 


Pl 
(41 


P2 
(61 


P3 
(81 


P4 
(11) 


P5 
113) 


P6 
(151 


P7 
(171 


p.Q 
1191 
p;Q 


QO 
131 
0 


Ql 
151 


Q2 
171 


Q3 
(91 


Q4 
(121 
Q 


Q5 
(141 


Q6 
(16) 


Q7 
(181 


TYPES SN54HC688. 
SN74HC688 
8·BIT IDENTITY COMPARATORS 


SN54HC688 
... 
J PACKAGE 
SN74HC688 
... 
J OR N OR D(= 
SO) PACKAGE 
(TOP VIEW) 


G 
PO 


QO 
Pl 
Ql 
P2 
Q2 
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1 U20 


2 
19 


3 
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16 
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12 
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AOVANCE 
INFORMATION 
This document 
contains 
Information 
on • new 
product. 
Specifications .r. 
subject 
to change 
without 
notice. 
TEXAS ~ 
INSTRUMENTS 


SN54HC688 
... 
FH OR FK PACKAGE 
(TOPVIEWj 
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a 
0.. It::> > 0.. 


3 
2 
1 20 19 


18 
Q7 


17 
P7 


16 
Q6 
15 
P6 
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TYPES SN54HC688, 
SN74HC688 


8·BIT IDENTITY COMPARATORS 


logic diagram (positive logic) 


Gill 


maximum ratings. recommended 
operating conditions. and electrical characteristics 


See Table IV, page 2-10. 


switching characteristics over recommended operating free-air temperature 
range (unless otherwise 
noted!. CL = 50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC688 
SN74HC688 
PARAMETER 
vCC 
UNIT 
IINPUTI 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
113 
210 
313 
265 


tpd 
P 
P~Q 
4.5 
V 
30 
42 
63 
53 
ns 


B V 
24 
36 
53 
45 


2V 
113 
210 
313 
265 


tpd 
Q 
P~Q 
4.5 
V 
30 
42 
63 
53 
ns 


BV 
24 
36 
53 
45 


2V 
66 
120 
179 
151 


tpd 
G 
P~Q 
4.5 
V 
16 
24 
36 
30 
ns 


6V 
14 
20 
30 
26 


2V 
38 
75 
110 
95 


tt 
Any 
4.5 
V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS -1!1 
INSTRUMENTS 


HIGH-SPEED 
CMOS LOGIC 
TYPES SN54HC690 
THRU SN54HC693. 
SN74HC690 
THRU SN74HC693 
SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS 
AND MULTIPLEXED 
3-STATE OUTPUTS 


02804. 
MARCH 
1984 


• 
4-Bit Counters/Registers 


• 
3-State Outputs 
Drive Bus Lines Directly 


• 
'HC690 
Decade Counter, 
Direct Clear 


• 
'HC691 
Binary Counter, 
Direct Clear 


• 
'HC692 
Decade Counter, 
Synchronous 
Clear 


• 
'HC693 ... 
Binary Counter, 
Synchronous 
Clear 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


These 
devices 
incorporate 
synchronous 
up/down 
counters, four-bit D-type registers, and 
quadruple two-line 
to one-line multiplexers 
with 
three-state 
outputs 
in a single 20-pin package. 


The up/down 
counters 
are programmable 
from 


the data inputs and feature enable P (ENP) and 
enable T (ENT) inputs and a ripple-carry 
output 
(RCO) for easy expansion. 
The register/counter 
select input (R/C) selects the counter when low 
and the register 
when high for the three-state 
outputs, 
0A, 
0B, 0C, 
and 0D. 


Individual clock and clear inputs are provided for 
both the counter 
and the register. 
Both clock 
inputs are positive-edge 
triggered. The clear line 


is active low and is asynchronous on the 'HC690 
and 'HC691, 
synchronous 
on the 'HC692 
and 


'HC693. 


The 
SN54HC690 
through 
SN54HC693 
are 
characterized 
for operation over the full military 
range of 
- 55°C 
to 125°C. 
The SN74HC690 
through 
SN74HC693 
are 
characterized 
for 
operation 
from 
-40°C 
to B5°C. 
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ADVANCE 
INFORMATION 
This document contains Information 
on • new product. 
SpeclflcatJons .r. 
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TEXAS -I!} 
INSTRUMENTS 


• 


TYPES SN54HC690 
THRU SN54HC693. 
SN74HC690 
THRU SN74HC693 
SYNCHRONOUS 
COUNTERS WITH OUTPUT REGISTERS 
AND MULTIPLEXED 
3·STATE OUTPUTS 
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TEXAS ~ 
INSTRUMENTS 


TYPES SN54HC690. 
SN54HC691. 
SN74HC690. 
SN74HC691 


SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS 


AND MULTIPLEXED 
3-STATE OUTPUTS 


GIillt>-------------- 
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TEXAS -1!1 
INSTRUMENTS 


II 


TYPES SN54HC692, 
SN54HC693, 
SN74HC692, 
SN74HC693 
SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS 
AND MULTIPLEXED 3·STATE OUTPUTS 


II 
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'HC693 
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TEXAS "!1 
INSTRUMENTS 


TYPES SN54HC690. 
SN54HC692. 
SN74HC690. 
SN74HC692 
SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS 
AND MULTIPLEXED 3-STATE OUTPUTS 
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II 


TYPESSN54HC691, 
SN54HC693, 
SN74HC691, 
SN74HC693 
SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS 
AND MULTIPLEXED 3·STATE OUTPUTS 
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TEXAS '1!1 
INSTRUMENTS 


TYPES SN54HC690. 
SN54HC691. 
SN74HC690, 
SN74HC691 


SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS 


AND MULTIPLEXED 
3-STATE OUTPUTS 


maximum ratings, recommended operating conditions, 
and electrical characteristics 


See Table III, page 2-8. 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 


noted), CL - 
50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC690 
SN74HC690 


PARAMETER 
vCC 
SN54HC691 
SN74HC691 
UNIT 
IINPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
105 


Ipd 
CCK! 
RCO 
4.5 V 
21 
ns 


BV 
18 


2V 
50 


Ipd 
ENT 
RCO 
4.5 V 
10 
ns 


BV 
9 


2V 
85 


Ipd 
CLK! 
Q 
4.5 V 
17 
ns 


BV 
14 


2V 
75 


Ipd 
RCK! 
Q 
4.5 V 
15 
ns 


BV 
13 


2V 
85 


IPHL 
CCLR~ 
Q 
4.5 V 
17 
ns 


BV 
14 


2V 
115 


tpHL 
CCLR~ 
RCO 
4.5 V 
23 
ns 


6V 
20 


2V 
80 


IpHL 
RCLR~ 
Q 
4.5 V 
16 
ns 


B V 
14 


2V 
55 


Ipd 
RIG 
Q 
4.5 V 
11 
ns 


6V 
9 


2 V 
50 


len 
G~ 
Q 
4.5 V 
10 
ns 


6V 
9 


2 V 
80 


tdis 
G! 
Q 
4.5 V 
16 
ns 


6V 
14 


2V 
38 


II 
Any 
4.5 V 
8 
ns 


BV 
B 
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II 


TYPES SN54HC692. 
SN54HC693. 
SN74HC692. 
SN74HC693 
SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS 
AND MULTIPLEXED 
3·STATE OUTPUTS 


switching 
characteristics 
over recommended operating ·free-air temperature range (unless otherwise 
noted), CL - 
50 pF (see Note 1) 


FROM 
TA = 25°C 
SN54HC692 
SN74HC692 


TO 
PARAMETER 
vCC 
SN54HC693 
SN74HC693 
UNIT 


(INPUT) 
10UTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
105 


Ipd 
CCKt 
RCO 
4.5 V 
21 
ns 


6V 
18 


2V 
50 


Ipd 
ENT 
RCO 
4.5 V 
10 
ns 


6V 
9 


2V 
85 


Ipd 
CCKt 
Any Q 
4.5 V 
17 
ns 


6V 
14 


2V 
80 


Ipd 
RCKt 
Any Q 
4.5 V 
16 
ns 


6V 
14 


2V 
55 


Ipd 
Rle 
Any Q 
4.5 V 
11 
ns 


6V 
9 


2V 
50 


len 
Gl 
Any Q 
4.5 V 
10 
ns 


6V 
9 


2V 
80 


tdis 
Gt 
Any Q 
4.5 V 
16 
ns 


6V 
14 


2 V 
38 


II 
Any 
4.5 V 
8 
ns 


6V 
6 
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HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC696 
THRU SN54HC699. 
SN74HC696 
THRU SN74HC699 
SYNCHRONOUS UP/DOWN COUNTERS WITH OUTPUT REGISTERS 


AND MULTIPLEXED 3·STATE OUTPUTS 


02804, 
MARCH 
1984 


• 
4-Bit Counters/Registers 


• 
Multiplexed Outputs for Counter or Latched 
Data 


• 
High-Current 3-State Outputs Drive Bus 
Lines Directly or up to 15 LSTTL Loads 


'HC696 
Decade Counter, Direct Clear 


'HC697 
Binary Counter, Direct Clear 


'HC698 
Decade Counter, Synchronous 
Clear 


'HC699 ... Binary Counter, Synchronous 
Clear 


• 
Package Options Include Small Outline (SO) and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 


• 
Dependable Texas Instruments Quality 
and Reliability 


description 


These 
high-speed 
CMOS 
devices 
incorporate 


synchronous 
up/down 
counters, four-bit Ootype 


registers, 
and quadruple 
two-line 
to 
one-line 


multiplexers 
with three-state 
outputs in a single 


20-pin 
package. 
The 
up/down 
counters 
are 


programmable 
from the data inputs and feature 


enable P (ENP) and enable T (ENT) and ripple- 
carry 
output 
(RCO) for 
easy expansion. 
The 


register/counter 
select 
input 
(R/C) selects 
the 


counter when low and the register when high for 
the three-state 
outputs 
QA, QB, QC, and QO· 


Both the counter clock (CCK) and register clock 
(RCK) are positive-edge 
triggered. 
The counter 


clear (CCLR) is active low and asynchronous 
on 


the 'HC696 
and 'HC697, 
synchronous 
on the 


'HC69B 
and 'HC699. 


The 
SN54HC696 
through 
SN54HC699 
are 
characterized 
for operation over the full military 


range of 
-55°C 
to 125°C. 
The SN74HC696 


through 
SN74HC699 
are 
characterized 
for 
operation 
from 
- 40°C 
to 85 DC. 


SN54HC696 
THRU 
SN54HC699 
... J PACKAGE 


SN74HC696 
THRU 
SN74HC699 
... J OR N OR 0 (= SO) PACKAGE 


(TOP VIEW) 


u/o 


CCK 


A 
S 
C 


D 
ENP 


CCLR 


RCK 
GND 


VCC 


RCO 


QA 


QS 


QC 


QD 
ENT 
LOAD 
G 


R/C 


1 U20 


2 
19 


3 
18 


4 
17 


5 
16 


6 
15 


7 
14 


8 
13 


9 
12 


10 
11 


SN54HC696 
THRU 
SN54HC699 
... 
FH OR FK PACKAGE 


(TOP VIEW) 


S 


C 


D 
ENP 


CCLR 


'" OIUIl?IO 
uz- 
4: 
a::C)D: 0 


...J 
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INFORMATION 


This document 
contains 
information 


on • new product. Specifications 
ar. 


subject 
to change 
without 
notice. 
TEXAS ~ 
INSTRUMENTS 


• 


TYPES SN54HC696 
THRU SN54HC699. 
SN74HC696 
THRU SN74HC699 


SYNCHRONOUS UP/DOWN COUNTERS WITH OUTPUT REGISTERS 
AND MULTIPLEXED 3·STATE OUTPUTS 
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TYPES SN54HC696. 
SN54HC697. 
SN74HC696. 
SN74HC697 


SYNCHRONOUS UP/DOWN COUNTERS WITH OUTPUT REGISTERS 


AND MULTIPLEXED 3-STATE OUTPUTS 
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II 


TYPES SN54HC698. 
SN54HC699. 
SN74HC698. 
SN74HC699 
SYNCHRONOUS UP/DOWN COUNTERS WITH OUTPUT REGISTERS 
AND MULTIPLEXED 3-STATE OUTPUTS 
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fSS\\\\S\\S\\\\\\\s\\S\\SS\\\\s\\\\ 
DON'T 
CARE \\s\\SSS\\\\\\S\\S\\\\S\\\\s\s\\\\\\S 


TYPES SN54HC696. 
SN54HC698. 
SN74HC696, 
SN74HC698 


SYNCHRONOUS UP/DOWN COUNTERS WITH OUTPUT REGISTERS 


AND MULTIPLEXED 3-STATE OUTPUTS 


'HC696 DECADE COUNTER, Asynch,onous CI•• r 


'HC698 DECADE COUNTER, Synchronous CI•• r 


G 


CCLR "1....-l 


LOAD -----I""I 
_ 


WH1•2/)! 


W HI.2//! 
Wim7J 


Qo ::[:_~ 
__ 
~r____, 


LJ 


7 
8 
9 
0 
1 
2 
j t t 
-~---COUNT 
UP 


ASYNC 
SYNC 
SYNC 


CLR 
CLR 
LOAD 


LJ 
4 
2 
1 
0 
98 
76 


COUNT DOWN 
_I_ 
INHI8IT--.j 


TEXAS "'!} 
INSTRUMENTS 


• 


TYPES SN54HC697, 
SN54HC699, 
SN74HC697, 
SN74HC699 


SYNCHRONOUS UP/DOWN COUNTERS WITH OUTPUT REGISTERS 
AND MULTIPLEXED 
3-STATE OUTPUTS 


'HC697 
BINARY COUNTER. Asynchronous 
Clear 


'HC699 
BINARY COUNTER, Synchronous 
Cleer 


CCLR L....J 


LOAO -----I"""l~ 
_ 


ENP 
~ 


ENT 
1 


1\\\\\\\\\\\\\\ 


A m 
tss\\S\\\\\SSSSSS\\\SSSS\\SS\\\\\\\, 
DON'T CARE ,S\\\sS\\\SSSS\\\\\\S\SS\S\\\\\\S\\\S 


B \mm 
KS\\\\\S\\\\\\\\\S\\\\\\\\\\\\\\\\\, 
DON'T CARE \\SS\\\\\\sSSSS\\\\s\\\\SS\\\\S\\\SSS 


C m 
f\SSSSSSS\\\\\\SSSSSSSSSSSSSSSSSSSSSDON'T CARE SSSSSSS\\sSSSSSSSSSSSS\\SSSSSSSSSSS\\ 


UlHI.Z f/I 


mHi]VA 
QO::~::LJ 


Reo 
LJ 


13 
14 
15 
0 
J t t 
I- 


ASYNC 
SYNC 
SYNC 


CLR 
CLR 
LOAD 


LJ 
4 
2 
1 
0 
15 


COUNTDOWN 


14 
13 
12 


",_ 
INHIBIT~ 


TEXAS -1!1 
INSTRUMENTS 


TYPES SN54HC696. 
SN54HC697. 
SN74HC696. 
SN74HC697 


SYNCHRONOUS UP/DOWN COUNTERS WITH OUTPUT REGISTERS 


AND MULTIPLEXED 
]·STATE 
OUTPUTS 


maximum ratings, recommended operating conditions, 
and electrical characteristics 


See Table III, page 2-8. 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC696 
SN74HC696 


PARAMETER 
Vcc 
SN54HC697 
SN74HC697 
UNIT 
IINPUTI 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
115 


tpd 
CCKI 
RCO 
4.5 V 
23 
ns 


BV 
20 


2 V 
55 


tpd 
ENT 
RCO 
4.5 V 
11 
ns 


BV 
9 


2V 
115 


tpd 
CClRI 
RCO 
4.5 V 
23 
ns 


BV 
20 


2V 
85 


tpd 
CCKI 
Any Q 
4.5 V 
17 
ns 


BV 
14 


2 V 
85 


tpd 
RCKI 
Any Q 
4.5 V 
17 
ns 


BV 
14 


2V 
90 


tpHl 
CClRI 
Any Q 
4.5 V 
18 
ns 


BV 
15 


2 V 
70 


tpd 
R/C 
Any Q 
4.5 V 
14 
ns 


BV 
12 


2 V 
70 


ten 
GI 
Any Q 
4.5 V 
14 
ns 


6V 
12 


2V 
95 


tdis 
GI 
Any 0 
4.5 V 
19 
ns 


6V 
16 


2 V 
38 


tt 
Any 
4.5 V 
8 
ns 


BV 
B 


TEXAS ." 
INSTRUMENTS 
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• 


TYPES SN54HC698. 
SN54HC699. 
SN74HC698. 
SN74HC699 
SYNCHRONOUS UP/DOWN COUNTERS WITH OUTPUT REGISTERS 
AND MULTIPLEXED 3·STATE OUTPUTS 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted!. CL = 50 pF (see Note 1) 


SN54HC698 
SN74HCB98 


FROM 
TO 
TA 
~ 25°C 
SN74HCB99 
UNIT 
PARAMETER 
vCC 
SN54HCB99 
(INPUT) 
10UTPUT) 
MIN 
MAX 
MIN 
MAX 
MIN 
TYP 
MAX 


2 V 
115 


'pd 
CCKt 
RCO 
4.5 V 
23 
ns 


BV 
20 


2 V 
55 


Ipd 
ENT 
RCO 
4.5 V 
11 
ns 


BV 
9 


2V 
95 


Ipd 
CCKt 
Any Q 
4.5 V 
19 
ns 


BV 
16 


2V 
85 


Ipd 
RCKt 
Any Q 
4.5 V 
17 
ns 


BV 
14 


2V 
70 


Ipd 
R/e 
Any Q 
4.5 V 
14 
ns 


6V 
12 


2V 
70 


len 
Gl 
Any Q 
4.5 V 
14 
ns 


BV 
12 


2V 
95 


tdis 
Gt 
Any 
Q 
4.5 V 
19 
ns 


6V 
16 


2V 
38 


" 
Any 
4.5 V 
8 
ns 


6V 
6 


TEXAS ." 
INSTRUMENTS 


HIGH-SPEED 
CMOS LOGIC 


• 
Carry-Out 
Output 
for Cascading 


• 
Divide-by-N 
Counting 


• 
DC Clock 
Input Circuit 
Allows 
Slow Rise 


Times 


• 
Package 
Options 
Include 
Small Outline 
(SO) and 


Ceramic 
Chip Carriers 
in Addition 
to Plastic 


and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 


and Reliability 


description 


The 'HC4017 
is a 5-stage divide-by-1 0 Johnson 


counter with ten decoded outputs 
and a carry- 


out 
bit. 
High-speed 
operation 
and spike-free 
outputs 
are obtained 
by use of the Johnson 


decade counter 
configuration. 


The ten decoded outputs 
are normally low and 
go high only at their 
respective 
decimal 
time 


periods. 
A high signal on CLR asynchronously 


clears the decade counter 
and sets the carry 


output and YO high. With CLKEN low, the count 
is advanced on a low-to-high 
transition 
at CLK. 


Alternatively, 
if 
CLK 
is 
high, 
the 
count 
is 
advanced on a high-to-Iow 
transition 
at CLKEN. 


Each decoded output 
remains high for one full 


clock cycle. The carry output 
CO is high while 
YO, Y1, Y2, Y3, or Y4 is high, then is low while 
Y5, Y6, Y7, Y8, or Y9 is high. 


The SN54HC4017 
is characterized for operation 


over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The 
SN74HC4017 
is 


characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


TYPES SN54HC4017. 
SN74HC4017 


DECADE COUNTERS/DIVIDERS 


5N54HC4017 
... 
J PACKAGE 
5N74HC4017 
... J OR N OR 0 (= 50) 
PACKAGE 


(TOP VIEW) 


1 \..),6 


2 
15 


3 
14 


Ci:i<Ei\i 
11 31 


(141 


Y5 


Yl 
YO 
Y2 
Y6 


Y7 
Y3 
GND 


VCC 
ClR 
ClK 
ClKEN 
CO 


Y9 
Y4 
YB 


ClK 
ClKEN 
NC 
CO 
Y9 


13) 
VO 


12) 
V1 
14) 
V2 
(7) 
V3 
110) 
V4 


111 
V5 


151 
V6 


16) 
V7 


/91 
VB 


1111 
V9 
112) 
co 


5N54HC4017 
... 
FH OR FK PACKAGE 


(TOP VIEW) 
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INFORMATION 
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contains 
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on • new 
product. 
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notice. 
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TYPES SN54HC4017. SN74HC4017 
DECADE COUNTERS/DIVIDERS 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54HC4017. SN74HC4017 


DECADE COUNTERS/DIVIDERS 


typical clear. count. and inhibit sequences 


CLEAR -.JI 
_ 


ENABLE 
~I1~ 
_ 


I 
I 


YO ~~~ 
~11 
I 
I 


I 
I 
I 


Y2 =: 
11 
I 


I 
Y3 =1 
11 
I 


I 


Y4 =i 
11 
I 


I 
Y5 =1 
11 
I 


I 


YB =: 
11 
I 


I 


Y7 =: 
11 
I 


I 


YB =: 
11 
I 
I 
Y9 =: 
11 
I 


CARRY 
-, 
I t-L 
I 


OUTPUT --.J 
. 


CL~AR 
~ 
COUNT 
'N_H_'_B_IT_ 
COUNT 


absolute maximum ratings, recommended 
operating conditions, and electrical characteristics 


See Table IV, page 2-' O. 


TA - 
25'C 
SN54HC4017 
SN74HC4017 
PARAMETER 
VCC 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
0 
6 


fclock 
Clock frequency 
4.5 V 
0 
31 
MHz 


6V 
0 
36 


2V 
80 


eLK high or low 
4.5 V 
16 


6V 
14 


'w 
Pulse duration 
ns 
2V 
80 


CLR high 
4.5 V 
16 


6V 
14 


2 V 
50 


CLKEN low 
4.5 V 
10 


Setup time, 
6V 
9 
'su 
before elK t 
2V 
50 
ns 


CLR high 
4.5 V 
10 


6V 
9 


TEXAS -II} 
INSTRUMENTS 


II 


II 


TYPES SN54HC4017. SN74HC4017 
DECADE COUNTERS/DIVIDERS 


switching characteristics over recommended operating free-air temperature 
range (unless otherwise 


notedl,CL 
= 50 pF (see Note 1) 


FROM 
TO 
TA - 
25'C 
SN54HC4017 
SN74HC4017 
PARAMETER 
vCC 
UNIT 
IINPUTl 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
2V 
6 
10 


fmax 
4.5V 
31 
50 
MHz 


6V 
36 
55 


2V 
69 


Ipd 
ClK 
Any Y 
4.5V 
23 
ns 


6V 
20 
2V 
69 


tpd 
CLK 
CO 
4.5V 
23 
ns 


6V 
20 


2V 
60 


Ipd 
ClR 
Any Y 
4.5V 
19 
ns 


6V 
16 
2V 
60 


Ipd 
ClR 
CO 
4.5V 
19 
ns 


6V 
16 


2V 
28 


't 
Any 
4.5V 
8 
ns 


6V 
6 


TEXAS "11 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 


• 
Carry-Out 
Output 
for Cascading 


• 
Divide-by-N 
Counting 


• 
DC Clock 
Input Circuit 
Allows 
Slow Rise 
Times 


• 
Package 
Options 
Include 
Small Outline 
(SO) and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 


and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


The 
'HC4022 
is 
a 
four-stage 
divide-by-8 
Johnson counter with eight decoded outputs and 
a carry-out 
bit. High-speed operation and spike- 
free outputs are obtained by use of the Johnson 
octal counter 
configuration. 


The eight decoded outputs are normally low and 
go 
high 
only 
at 
their 
respective 
octal 
time 


periods. 
A high signal on OLR asynchronously 
clears the octal counter and sets the carry output 
and YO high. With 
CLKEN low, 
the 
count 
is 
advanced 
on a low-to-high 
transition 
at CLK. 


Alternatively, 
if 
CLK 
is 
high, 
the 
count 
is 
advanced on a high-to-Iow 
transition 
at CLKEN. 
Each decoded output 
remains high for one full 


clock cycle. The carry output 
CO is high while 


YO, Y1, Y2, or Y3 is high, then is low while Y4, 
Y5, Y6, or Y7 is high. 


The SN54HC4022 
is characterized for operation 


over 
the 
full 
military 
temperature 
range 
of 


- 55 DC to 
125 DC. 
The 
SN74HC4022 
is 
characterized 
for 
operation 
from 
- 40 DC to 
85DC. 


TYPES SN54HC4022. 
SN74HC4022 


OCTAL COUNTERS/DIVIDERS 


SN54HC4022 
..• J PACKAGE 
SN74HC4022 
... 
J OR N OR 0 (= SO) PACKAGE 


(TOP VIEW) 
1 U,6 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 


8 
9 


Y1 
YO 
Y2 
Y5 
Y6 
NC 
Y3 
GND 


VCC 
ClR 
ClK 
ClKEN 
CO 


Y4 


Y7 
NC 


SN54HC4022 
... 
FH OR FK PACKAGE 


(TOP VIEW) 


ClK 
ClKEN 
NC 
CO 


Y4 


ADVANCE 
INFORMATION 


This document 
contain. 
Information 
on II new 
product. 
Specifications 
ar. 
subject 
to chllnge 
without 
notice. 


(2) 
YO 


(1) 


Yl 
(3) 


Y2 
(7) 
Y3 


(11) 


Y4 


(4) 
Y5 


(5) 


Y6 


(10) 
Y7 


(12) 
CO 


TEXAS 'I!J 
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II 


TYPES SN54HC4022, SN74HC4022 
OCTAL COUNTERS/DIVIDERS 


logic diagram (positive logic) 


__ 
(131 


CLKEN 
(14) 
eLK 


II 


typical clear, count, and inhibit sequences 


CLR 
---, 
_ 


CLKEN 
rl 
_ 


I 
'-- 
.... 
rl_' 
_ 


I 


Y1 
•••Il~ 
~rtT1~ 
_ 
I 


Y2 
'__ rl 
~n _ 


I 


Y3 
I 
I1 
1L- 


II 
rl~ 
.... 
r__ 
I 
I 
r-l 
I 
I 
rl 
I 
I 
rl 


I 
II 
I 
I 
I 
I 
I 
I 
I 
I 


INHIBIT~ 


eOuNT-----.-1 
/+_ eOUNT_ 


TEXAS "!1 
INSTRUMENTS 


TYPES SN54HC4022, SN74HC4022 


OCTAL COUNTERS/DIVIDERS 


maximum ratings, recommended operating conditions, and electrical characteristics 


See Table IV, page 2-10. 


TA ~ 25°C 
SN54HC4022 
SN74HC4022 


VCC 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2 V 
0 
6 
0 
4.2 
0 
5 


fclock 
Clock frequency 
4.5 V 
0 
31 
0 
21 
0 
25 
MHz 


6V 
0 
36 
0 
25 
0 
29 


Pulse duration, elK high or low. 
2 V 
80 
120 
100 


'w 
CLKEN high or low. or CLR high 
4.5 V 
16 
24 
20 
ns 


6V 
14 
20 
17 


Setup time, CLKEN low 
2 V 
50 
75 
65 


'su 
4.5 V 
10 
15 
13 
ns 
or CLR inactive 


6V 
9 
13 
11 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), CL - 
50 pF (see Note 1) 


FROM 
TO 
TA = 25?C 
SN54HC4022 
SN74HC4022 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2 V 
6 
10 
4.2 
5 


fmax 
4.5 V 
31 
50 
21 
25 
MHz 


6V 
36 
55 
25 
29 


2 V 
70 
230 
345 
290 


tpd 
CLK or CLR 
Any 
Y 
4.5 V 
24 
46 
69 
58 
ns 


6V 
20 
39 
59 
49 


2V 
60 
230 
345 
290 


tpd 
CLK or CLR 
CO 
4.5 V 
19 
46 
69 
58 
ns 


6V 
16 
39 
59 
49 


2V 
38 
75 
110 
95 


't 
Any 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 
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II 


HIGH·SPEED 
CMOS LOGIC 


TYPES SN54HC7022, 
SN74HC7022 
OCTAL COUNTERS/DIVIDERS 
WITH POWER·UP CLEAR 


• 
Carry-Out Output for Cascading 


• 
Divide-by-N 
Counting 


• 
DC Clock Input Circuit Allows Slow Rise 
Times 


• 
Power-Up Reset 


• 
Pin-Out Compatible 
with 'HC4022 


• 
Package Options Include Small Outline (SO) and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality 
and Reliability 


description 


The 
'HC7022 
is 
a 
four-stage 
divide-by-8 
Johnson counter with eight decoded outputs and 
a carry-out bit. High-speed operation and spike- 
free outputs are obtained by use of the Johnson 
octal counter 
configuration. 


The eight decoded outputs are normally low and 
go 
high 
only 
at 
their 
respective 
octal 
time 
periods. A high signal on ClR asynchronously 
clears the octal counter and sets the carry output 
and YO high. 
With 
ClKEN 
low, 
the count 
is 


advanced 
on a low-to-high 
transition 
at ClK. 


Alternatively, 
if 
ClK 
is 
high, 
the 
count 
is 


advanced on a high-to-Iow 
transition 
at ClKEN. 


Each decoded output 
remains high for one full 


clock cycle. The carry output 
CO is high while 


YO, Y1, Y2, or Y3 is high, then is low while Y4, 
Y5, Y6, or Y7 is high. 


This part is similar to the 'HC4022; 
the main 


difference 
is that 
it includes a power-up-c1ear 


circuit to reset the counter during the power-up 
of the device. The active-low 
open-drain clear 


output, 
ClROUT, 
can be used to clear or reset 


external 
circuitry. 
The pulse duration 
of the 
power-up reset circuit can be controlled with an 
external capacitor Cext connected to pin XCAP. 
If XCAP is connected 
to VCC, the power-up 
reset function 
is bypassed. 


The SN54HC7022 
is characterized for operation 


over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The 
SN74HC7022 
is 


characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


5N54HC7022 
... J PACKAGE 


5N74HC7022 
... J OR N OR 0 (~ 50) 
PACKAGE 
(TOPVIEWj 


1 U,6 


2 
15 


3 
14 
4 
13 


5 
12 
6 
11 


7 
10 
8 
9 


Yl 
YO 
Y2 


Y5 
YB 


XCAP 


Y3 


GND 


VCC 
ClR 
ClK 
ClKEN 
CO 


Y4 
Y7 
ClROUT 


5N54HC7022 
... 
FH OR FK PACKAGE 


(TOPVIEWj 
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4 
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NC 
6 
YB 
7 


XCAP 
8 
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ClKEN 
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CO 
Y4 


C'l 
Cl 
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>-22::;).>- 
l? 
0a:-' 
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0 
(21 YO 


1 
(1) 


Y1 


& 
(3) 


ClKEN 
(13) 
2 
Y2 


ClK 
(141 
+ 
3 
(71 Y3 
D' 


4 
(11) 
Y4 


5 


(4) 
Y5 


ClR 
(151 
6 
(5) 
V6 


CT=O 
(10) 
Y7 
7 


CT<4 
(12) CO 


II 


ADVANCE 
INFORMATION 
This document 
contain. 
Information 
on a new 
product. 
Specifications 
are 


subject 
to change 
without 
notice. 
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logic diagram (positive logic) 


__ 
(131 
ClKEN 
ClK 
1141 


Cl 
II 


R 


» 
0< 
10 
» 
Z 
Cl 
n 
R 
m 
Z."0 
::J:J 
VCC 
THRES 
s:» 
V, <1.av 


:::! 
(See Notel 
0 
XCAP 161 
Z 


V, < 1.aV 


{See Notel 


NOTE: 
The output of the each threshold detector is logically high until the input voltage exceeds the threshold level, typically 
1.7 volts. 


Pin numbers shown are for J and N packages. 


TEXAS -I!} 
INSTRUMENTS 


TYPES SN54HC7022. 
SN74HC7022 


OCTAL COUNTERS/DIVIDERS 
WITH 
POWER·UP CLEAR 


VCC~ 
j4------+f--INT'ERVAl 
DETERMINED 
BY Cext 


I 
I 


1 
I 
I 


I 
1 


·YO~ 
n 
I 
I~----------- 
--1-------- 


yl 
I_Il____________ 
I 
I 


I 
I 


I 
1l 
I_~Il~__ 


1 
I 


I 
n 
I 
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I 
I 


I 
n 
I 
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I 
I 
I 
n 
I 


I 
I 


I 
n 
I 


I 
I 


I 
n 
I 
I 
I 
CO 
I 
1 


I 
I 
~-----~ 
I 
I 
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INHIBIT--to---+I 


4--CLEAR--+!~ 
COUNT------_.I 
f.---COUNT 
__ 


n~ 
_ 


I 
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TEXAS '1!1 
INSTRUMENTS 


II 


TYPES SN54HC7022, 
SN74HC7022 
OCTAL COUNTERS/DIVIDERS WITH POWER·UP CLEAR 


maximum ratings, recommended operating conditions, and electrical characteristics 


See Table IV, page 2-10. 


TA = 25°C 
SN54HC7022 
SN74HC7022 


VCC 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
0 
5 
0 
3.3 
0 
4 


fclock 
Clock frequency 
4.5 V 
0 
25 
0 
17 
0 
20 
MHz 


6V 
0 
29 
0 
19 
0 
24 


2V 
100 
150 
125 
CLK hi9h 
4.5 V 
20 
30 
25 
or low 


6V 
26 
21 
17 
Iw 
Pulse duration 
ns 
2V 
125 
150 
125 


CLR high 
4.5 V 
25 
30 
25 


6V 
21 
26 
21 


2V 
100 
150 
125 
-- 
30 
CLKEN low 
4.5 V 
20 
25 


Setup time. 
6V 
17 
26 
21 
Isu 
before CLKt 
2 V 
100 
150 
125 
ns 


CLA 
inactive 
4.5 V 
20 
30 
25 


6V 
17 
26 
21 
II 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC7022 
SN74HC7022 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
5 
10 
3.3 
4 
fmax 
4.5 V 
25 
50 
17 
20 
MHz 


6V 
29 
55 
19 
24 


2V 
60 


Ipd 
CLR 
Any 
Y 
4.5 V 
19 
ns 


6V 
16 


2V 
72 


Ipd 
CLK 
CO 
4.5 V 
24 
ns 


6V 
21 


2V 
69 


Ipd 
CLK 
Any 
Y 
4.5 V 
23 
ns 


6V 
20 


2V 
60 


Ipd 
CLR 
CO 
4.5 V 
19 
ns 


6V 
16 


TEXAS ~ 
INSTRUMENTS 


HIGH-SPEED 
CMOS LOGIC 


• 
Contains 
D-type 
Flip-Flops 
with 
Preset 
and 
Clear, 
NAND, 
NOR, and Inverter 
Gates 


• 
Package 
Options 
Include 
Small 
Outline 
(SO) and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas 
Instruments 
Quality 
and Reliability 


description 


The SN54HC7074 
and SN74HC7074 
are each 
comprised 
of the following 
sections: 
Two 
inverters 
One 3-input 
NOR gate 
One 3-input 
NAND gate 
Two 
D-type flip-flops 
They 
perform 
the 
Boolean 
functions 
shown 
under the respective 
function 
table. 


The D-type flip-flops 
are positive-edge-triggered 
and are functionally 
similar to the SN54HC74 
and SN74HC74. 
A low level at the PRE or CLR 
inputs sets or resets the outputs 
regardless of 
the levels of the other inputs. When PREand CLR 
are inactive 
(high!. data at the D input meeting 
the setup time requirements 
are transferred 
to 
the outputs 
on the positive-going 
edge of the 
clock pulse. Clock triggering occurs at a voltage 
level and is not directly 
related to the rise time 
of 
the 
clock 
pulse. 
Following 
the 
hold 
time 
interval, 
data at the D input may be changed 
without 
affecting 
the levels at the outputs. 


The SN54HC7074 
is characterized for operation 
over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The 
SN74HC7074 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


TYPES SN54HC707~SN74HC7074 
6-SECTION MULTIFUNCTION 
(NAND. INVERT, NOR, FLIP-FLOP) CIRCUITS 
D2831. MARCH 1984 


SN54HC7074 
... 
JT PACKAGE 
SN74HC7074 
... 
JT OR NT OR 0 (~SO) PACKAGE 
(TOP VIEW) 
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ADVANCE 
INFORMATION 
This document 
contains 
Information 
on 8 new product. Specifications are 
subject to change without notice. 
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TYPES SN54HC7074, 
SN74HC7074 
6·SECTION MULTIFUNCTION 
(NAND, INVERT, NOR, FLlp·FLOP) CIRCUITS 
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TYPES SN54HC7074, 
SN74HC7074 


6·SECTION MULTIFUNCTION 


(NAND, INVERT, NOR, FLlP·FLOP) CIRCUITS 
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TYPES SN54HC7074, 
SN74HC7074 
6·SECTION MULTIFUNCTION 
(NAND, INVERT, NOR. FLlP·FLOP) CIRCUITS 


absolute maximum ratings, recommended operating conditions, electrical characteristics 


For D-type flip-flops, 
see Table II, page 2-6. For gates and inverters, 
see Table I, page 2-4. 


timing requirements for each Ootypeflip-flop over recommended operating free-air temperature range 
(unless otherwise noted) 


TA = 25°C 
SN54HC7074 
SN74HC7074 


VCC 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
0 
5 
0 
3.3 
0 
4 


fclock 
Clock frequency 
4.5 V 
0 
25 
0 
17 
0 
20 
MHz 


6V 
0 
29 
0 
20 
0 
24 


PRE low. ClR low. 
2V 
100 
150 
125 


Iw 
Pulse duration 
ClK 
high. or 
4.5 V 
20 
30 
25 
ns 


ClK 
low 
6V 
17 
25 
21 


Data. 
2V 
100 
150 
125 


Setup 
time 


PRE high. or 
4.5 V 
20 
30 
25 
'su 
ns 
before CLKt 


ClR high 
6V 
17 
25 
21 


2V 
5 
5 
5 


Ih 
Hold time. 
data 
after 
eLK t 
4.5 V 
5 
5 
5 
ns 


6V 
5 
5 
5 


switching characteristics for each O·type flip-flop over recommended operating free-air temperature 
range (unless otherwise noted). CL = 50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC7074 
SN74HC7074 


PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
5 
10 
3.3 
4 


fmax 
4.5 V 
25 
50 
17 
20 
MHz 


6V 
29 
60 
20 
24 


2V 
45 


Ipd 
ClK 
Q 
4.5 V 
15 
ns 


6V 
13 


2V 
45 


Ipd 
ClK 
Q 
4.5 V 
15 
ns 


6V 
13 


switching characteristics for gates and inverters over recommended operating free-air temperature 
range (unless otherwise noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC7074 
SN74HC7074 


PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
30 


Ipd 
A or 8 
Y 
4.5 V 
10 
ns 


6V 
g 


2V 
38 


II 
Y 
4.5 V 
8 
ns 


6V 
6 
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TYPES SN54HC7074, 
SN74HC7074 


6·SECTION MULTIFUNCTION 


(NAND, INVERT, NOR, FLlP·FLOP) CIRCUITS 
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HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC7340, 
SN74HC7340 
OCTAL BUS DRIVERS WITH BIDIRECTIONAL 
REGISTERS 


• 
8-Bit Bus Drivers with Internal 8-Bit Register 


• 
High-Current 
3-State Outputs 
Can Drive up 
to 15 LSTTL Loads 


• 
Package Options 
Include 
Small Outline (SO) and 
Ceramic Chip Carriers 
in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


These devices consist of bus driver circuits with 
three-state 
outputs, 
D-type flip-flops, 
clear, and 


control 
circuitry 
arranged 
for 
transmission 
of 
data directly 
from the A bus or from the internal 


register. 
The A bus is bidirectional 
and can be 
used either to load the internal register or to read 
its contents. 
Input data is loaded into the register 


on the low-to-high 
transition 
of the clock. 


The SN54HC7340 is characterized 
for operation 


over 
the 
full 
military 
temperature 
range 
of 


-55°C 
to 
125°C. -The 
SN74HC7340 
is 
characterized 
for 
operation 
from 
- 40°C 
to 


85°C. 
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JT PACKAGE 
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... 
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ADVANCE 
INFORMATION 


This 
document 
contains 
information 


on a new 
product. 
Specification. 
are 
subject 
to change 
without 
notlc •. 
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TYPES SN54HC7340. 
SN74HC7340 
OCTAL BUS DRIVERS WITH BIDIRECTIONAL REGISTERS 


logic diagram (positive logic) 
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TYPES SN54HC7340, 
SN74HC7340 


OCTAL BUS DRIVERS WITH BIDIRECTIONAL REGISTERS 


maximum ratings. recommended 
operating conditions. and electrical characteristics 


See Table III, page 2-8. 


TA = 25°C 
SN54HC7340 
SN74HC7340 


VCC 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
0 
5 
0 
3.3 
0 
4 


fclock 
Clock frequency 
4.5 V 
0 
25 
0 
17 
0 
20 
MHz 


6V 
0 
29 
0 
19 
0 
24 


2V 
100 
150 
125 


Clock 
high 


4.5 V 
20 
30 
25 
or low 
ns 


6V 
17 
26 
21 


'w 
Pulse duration 
2V 
100 
150 
125 


Clear low 
4.5 V 
20 
30 
25 
ns 


6V 
17 
26 
21 


2V 
100 
150 
125 


Data 
4.5 V 
20 
30 
25 
ns 


Setup time 
6V 
17 
26 
21 


'su 
before elK t 
2V 
100 
150 
125 


Clear inactive 
4.5 V 
20 
30 
25 
ns 


6V 
17 
26 
21 


2V 
0 
0 
0 


'h 
Hold time. data after elK t 
4.5 V 
0 
0 
0 
ns 


6V 
0 
0 
0 
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T••••C,...,!O"Vo".61~'Nl 
tl1T•••su"",-recummenaea 
operating free-air temperature range (unless otherwise 
noted I. CL = 50 pF (see Note 1) 


II 


FROM 
TO 
TA = 25°C 
SN54HC7340 
SN74HC7340 
PARAMETER 
VCC 
UNIT 
(INPUT) 
IOUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
5 
3.3 
4 


fmax 
4.5 V 
25 
17 
20 
MHz 


6V 
29 
19 
24 


2V 
72 


Ipd 
ClK 
Any 
4.5 V 
24 
ns 


6V 
21 


2V 
69 


'pHl 
ClR 
Any 
4.5 V 
23 
ns 


6V 
20 


2V 
48 
- 
- 


len 
GA or G8 
A or B. 
4.5 V 
16 
ns 


6V 
14 


2V 
51 
- 
- 
A or B 
4.5 V 
tdis 
GA or G8 
17 
ns 


6V 
15 


2 V 
28 


" 
Any 
4.5 V 
8 
ns 


6V 
6 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted). CL = 150 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC7340 
SN74HC7340 
PARAMETER 
VCC 
UNIT 
(INPUT) 
IOUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
2 V 
93 


Ipd 
ClK 
Any 
4.5 V 
31 
ns 


6V 
27 


2 V 
87 


'pHl 
ClR 
Any 
4.5 V 
29 
ns 


6V 
26 


2V 
60 


len 
GA or GB 
A or 8 
4.5 V 
20 
ns 


6V 
17 


2V 
63 


tdis 
GA or GB 
A or B 
4.5 V 
21 
ns 


6V 
18 


2V 
60 


'I 
Any 
4.5 V 
17 
ns 


6V 
14 
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HIGH-SPEED 
CMOS lSI lOGIC 


• 
16-Bit by 16-Bit Parallel 
Multiplication/ Accumulation 


• 
35-Bit-Wide 
Accumulator 


• 
Inputs are TTL-Voltage 
Compatible 


• 
Outputs Capable of Driving up to 10 LSTTL 
Loads 


• 
Single 5-V Power Supply 


• 
Low Power Dissipation 
... 
150 mW 


Typical 


• 
Pin-for-Pin Compatible with TRW TDC1010J 
and AM29510 
(DIP only) 


• 
High-Speed Twin-Well 
CMOS Process 


• 
Package Options Include Ceramic Chip 
Carriers and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality and 


Reliability 


description 


The THCT9510 
is a TTL-voltage-compatible, 


low-power, 
high-speed 
16-bit 
by 
16-bit 


multiplier/accumulator 
for 
digital 
signal 
processing, 
digital 
filters, 
fast 
Fourier 
transformations, 
array 
processing, 
and 
microprocessor throughput enhancement. These 
devices operate at the same speed as the TRW 
TDC10l0J 
but dissipate 20 times less power. 


The 
lower 
power 
dissipation 
causes 
the 


differences 
between 
junction 
and 
ambient 
temperatures 
to be minimized 
and, therefore, 


eliminates 
the 
heat-sink 
requirements 
and 
increases reliability. 
High-speed is achieved by 
using a modified Booth algorithm, a feed-forward 
carry circuit, 
and a conditional 
sum adder that 


enhances the final adder stage of the multiplier. 


The THCT951 0 inputs consist of three registers, 
a 16-bit X input, a 16-bit Y input, and an input 
control 
register. 
The 
35-bit 
output 
product 
register consists 
of a 16-bit 
most-significant- 
product 
(MSP) bus, a 16-bit 
least-significant- 
product (LSP) bus that is shared with the 16-bit 
Y input bus, and a 3-bit extended-product 
(XTP) 
bus (PR32 through 
PR34); see the functional 


block 
diagram. 
The 
input 
registers 
are 


THCT9510M, 
THCT9510E 


16-BIT BY 16-BIT MULTIPlIER/ACCUMULATOR 


x. 
64 
X7 
x, 
63 
xa 
x. 
67 
x9 
x, . 
61 
Xl0 
X2 
5 
60 
X11 
Xl 
6 
59 
X12 
XO 
7 
58 
X13 


YO PRO 
a 
57 
X14 


'(1 PAl 
• ,. 
X15 
Y2,PA2 
10 
55 
QElS 
Y31PAJ 
11 
54 
RNO 


Y4/PA4 
12 
63 
sua 


Y51PR5 
13 
57 
ACC 
YB/PR6 
14 
51 
eLK x 
Y7/PR7 
15 
50 
eLK 
Y 
GNO 
16 .. 
vCC 
VB/PAS 
17 .. 
TC 
Y9tPA9 
18 
47 
OEX 


Y1Q/PR1O 
" 
'6 
PREl 
Yl1,PA11 
20 " 
OEMS 
V12tPR12 
71 .. 
eLK 
PR 


Y13/PR13 
22 " 
PR34 
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7J " 
PA33 
Y15/PR15 " 


41 
PA32 


PR16 
25 
.0 
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26 
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27 
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2B 
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29 
36 
PR27 
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30 
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II 
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33 
PR24 


FK CHlp·CARRIER PACKAGE 


(TOP VIEW) 
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eLK x 
Z 


Y7/PA7 
16 
54 
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Caution. 
These devices 
have limited 
built·in 
gate protection. 
The leads should 
be shorted 
together 
or the device 


placed 
in conductive 
foam 
during 
storage 
or handling 
to prevent 
electrostatic 
damage 
to the MOS gates. 


ADVANCE 
INFORMATION 
This document 
contains 
information 
on a new product. 
Specifications 
are 
subject 
to change 
wIthout 
notice. 
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THCT9510M, 
THCT9510E 


16·BI1 BY 16·BI1 MULTIPLIER/ACCUMULATOR 


independently 
controlled by ClK X and ClK Y, and the product registers are D-type positive-edge-triggered 


flip-flops. 
Separate three-state 
output 
enables are provided for each output 
product 
register. 
Thes'e, in 
combination 
with 
the independent 
input clocks, 
allow operation 
on a microprocessor 
bus. 


The THCT951 0 has a round control 
(RNDI that rounds the product to the 19 most-significant 
bits. The 
preload control (PREl) is used in conjunction 
with the output enables to initialize the contents of the output 


registers. The THCT951 0 will perform multiplication 
and addition, multiplication 
and subtraction, 
or straight 


multiplication 
depending upon the states of the accumulate 
control 
(ACCI and subtractor 
control (SUB). 


The TC control provides the capability of formatting the input data to be either two's complement or unsigned 
magnitude. 


The THCT951 OM is characterized for operation over the full military temperature range of - 55°C to 125°C. 
The THCT9510E 
is characterized 
for operation 
from 
-40°C 
to 85°C. 


The THCT951 OE-10 is a speed-screen version of the THCT951 OE and meets all specifications 
as shown 
over the full voltage 
and temperature 
ranges. In addition, 
the THCT951 OE-10 has faster 
guaranteed 
operation 
over the limited temperature 
range of O°C to 70°C, 
and the limited voltage range of 4.75 
V 


to 5.25 
V for applications 
requiring this improved 
performance. 
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THCT9510M. 
THCT9510E 


16-BIT BY 16-BIT MULTIPLIER/ACCUMULATOR 


PIN 
PIN NAME 
FUNCTIONAL DESCRIPTION 


56-64,1-7 
X15 thru XO 
X data inputs, X15 is the most-significant 
bit. The data is loaded into the X register on 


the rising edge of CLKX. 


8-15,17-24 
YO/PRO 
I/O ports for least significant product (LSPl bits of output product register, input ports for 


thur 
Y data. YO/PRO is the least significant bit. The mode is controlled by the PRELand OEMS 


Y15/PR15 
pins. 


25-43 
PR16 thru PR34 
110 ports for output product register bits. PA16 through PR31 are the most-significant 


product 1MS?) bits. PR32 through PR34 are the extended product 
(XTPl bits. The mode is 


controlled 
by PREl, OElS, OEX. 


44 
ClK 
PR 
Product clock input. On the low-ta-high 
transition, latches the LSP, MSP, and XTP into 


the output product register. 


45 
OEM5 
Active-low 
output enable for MSP output product register. When high, causes the PR31 


through PR16 outputs to be in the high-impedance state. 


46 
PREl 
Preload control. When high, the output product register's outputs are disabled. When an 


output enable (OELS, OEMS, OEXl is high, preload data can be entered into the output 


product register from the PR I/O lines on the rising edge of CLK PR. 


47 
OEX 
Active-low 
output enable for XTP output product register. When high, causes the PR32 


through PR34 outputs to be in the high-impedance state. 


48 
TC 
Two's complement control. When TC is high, the input data is in two's 
complement 


format. When TC is low, the input data is in unsigned magnitude format. The TC signal is 


loaded into the control register on the rising edge of CLK X or CLK Y. 


50 
ClK Y 
Y clock input. On the low-to-high transition, 
clocks data in from the Y inputs. 


51 
ClK 
X 
X clock input. On the low-to-high transition, 
clocks data in from the X inputs. 


52 
ACC 
Accumulator control. When ACC is high and SUB is low, the content of the output 


product register is added to the next product generated. The sum is then placed in the 


output product register on the rising edge of CLK PR. When ACC is low, the product is 


stored directly into the output register on the rising edge of CLK PRoThe ACC signal is 


loaded into the control register at the rising edge of CLK X or ClK Y. 


53 
SU8 
Subtraction control. When SUB and ACC are high, the content of the output product 


register is subtracted from the next product generated. The result is then placed in the 


output product register on the rising edge of CLK PR. When SUB is low and ACC is high, 


the addition operation is performed instead of subtraction. When ACC is low, SUB is a 


"Don't 
Care". The SUB signal is loaded into the control register on the rising edge of CLK 


X or ClK Y. 


54 
RND 
Round control. When high, causes the product of the X and Y inputs to be rounded to the 


19 most-significant. bits. The RND signal is loaded into the control register on the rising 


edge of CLK X or CLK Y. 


55 
OElS 
Active-low 
output enable for LSP output product register. When high, causes the PRO 


through PR15 outputs to be in the high-impedance state. 


TEXAS '1!1 
INSTRUMENTS 


II 


THCT9510M. 
THCT9510E 
16-81T 8Y 16-81T MULTIPLIER/ACCUMULATOR 


PREl 
OEX 
OEMS 
OELS 
XTP 
MSP 
LSP 


L 
L 
L 
L 
IPR32 - PR341 
IPR16-PR311 
IPRO-PR151 


L 
L 
L 
H 
IPR32-PR341 
IPR16-PR311 
Z 


L 
L 
H 
L 
IPR32-PR34) 
Z 
IPRO-PR151 


L 
L 
H 
H 
IPR32-PR34) 
Z 
Z 


L 
H 
L 
L 
Z 
IPR16-PR311 
IPRO-PR151 


L 
H 
L 
H 
Z 
IPR16-PR311 
Z 


L 
H 
H 
L 
Z 
Z 
IPRO-PR151 


L 
H 
H 
H 
Z 
Z 
Z 


·H 
L 
L 
L 
Z 
Z 
Z 


H 
L 
L 
H 
Z 
Z 
PL 


H 
L 
H 
L 
Z 
PL 
Z 


H 
L 
H 
H 
Z 
PL 
PL 


H 
H 
L 
L 
PL 
Z 
Z 


H 
H 
L 
H 
PL 
Z 
PL 


H 
H 
H 
L 
PL 
PL 
Z 


H 
H 
H 
H 
PL 
PL 
PL 


logic symbol 
II 


16 X 16 MUL TIPLIERI 


ACCUMULATOR 


<I> 


THCT9510 
» 
(55) 
0 
OELS 
OE(PRO-PR15) 
< 
OEMS 
(45) 
OE(PR16-PR31) 
» 
OEX 
(47) 
OEIPR32-PR34) 
Z 
CLK PR 
(44) 
PROOUCT CLOCK 
0 
(46) 
PRELOAO 
PREL 
m 
(54) 
RND 
ROUND 
Z 
ACC 
(52) 
ACCUMULATE 


." 
SUB 
(53) 
SUBTRACT 
0 
TC 
(4S) 
2', COMPLEMENT 
:J:l 
~ 


(51) 
CLK X 
CLK X 
» 
CLK v 
(50) 
CLK v 
::!0 
IS) 
YO-PRO 
Z 
r 


(15) 
V7-PR7 


(7) 
~} 
.;,~~;, 
V 
; 
(17) VS-PRS 
XO 


X6 
(1) 
6 
15 
(24) V15-PR15 


X7 
(64) 
7 
XIIN) 
, 
16 
1~5) PR16 


X15 
(56) 
1:5 
PR(OUT) <7{ : 


34 
(43) 
PR34 


Pin numbers 
shown 
are for 
the JD package. 
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TEXAS '1!1 
INSTRUMENTS 


THCT9510M. 
THCT9510E 


16·BIT BY 16·BIT MULTIPLIER/ACCUMULATOR 


eLK 
PR 


PREl 
OELS 
OEMS 


OEX 


ClK X 
MULTI· 
PLiER 
ARRAY 


ADDERI 
SUB- 


TRACTOR 
16 


Supply 
voltage 
range, 
VCC 
Input 
diode 
current, 
11KIVI < 0 or VI > VCC). 
Output 
diode 
current, 
10K (VO < 0 or Vo 
> VCC) 
Continuous 
output 
current, 
10 (VO 
= 0 to VCCI 
Continuous 
current 
through 
VCC or GND pins 
Lead temperature 
1,6 mm 11/16 inch) from 
case for 60 seconds. 


Storage 
temperature 
range 


-0.5 
V to 7 V 
±20 
mA 


±20 
mA 


± 25 mA 
±50 
mA 
.. 
300°C 
-65°C 
to 150°C 


tStresses 
beyond those listed under "absolute 
maximum 
ratings" 
may cause permanent damage to the device. These are stress ratings 
only and functional 
operation of the device at these or any other conditions beyond those indicated under "recommended 
operating 
conditions" 
is not implied. Exposure to absolute-maximum-rated 
conditions for extended 
periods may affect 
device reliability. 


THCT9510E 
THCT9510M 
THCT951OE-10 
UNIT 


MIN NOM MAX 
MIN NOM MAX 
VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 
VIH 
High-level 
input voltage 
I VCC - 4.5 V to 5.5 v 
2 
2 
V 
Vil 
Low-level 
input voltage 
I VCC - 4.5 V to 5.5 V 
0 
0.8 
0 
0.8 
V 
VI 
Input voltage 
0 
VCC 
0 
VCC 
V 
Vo 
Output voltage 
0 
VCC 
0 
VCC 
V 


tt 
Input transition 
(rise and fall) times 
0 
500 
0 
500 
ns 


TA 
Operating free-air temperature 
- 55 
125 
-40 
85 
°c 


TEXAS '1!1 
INSTRUMENTS 


II 


THCT9510M, 
THCT9510E 


16·BIT BY 16·BI1 MULTIPLIER/ACCUMULATOR 


electrical 
characteristics 
over recommended 
operating 
free-air 
temperature 
range (unless 
otherwise 
noted) 


THCT9510M 
THCT9510E 


PARAMETER 
TEST CONDITIONS 
VCC 
TA 
- 
25°C 
THCT951 OE-10 
UNIT 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


VI ~ VIH or VIL. 'OH 
- 
- 20"A 
4.5 V 
4.4 
4.4 
4.4 


VOH 
V 
VI - 
VIH or VIL. 10H - 
4 mA 
4.5 V 
3.86 
3.7 
3.76 


VI - 
VIH or VIL. IOL - 
20"A 
4.5 V 
0.1 
0.1 
0.1 


VOL 
V 
VI ~ VIH or VIL. IOL - 
4 mA 
4.5 V 
0.32 
0.4 
0.37 


II 
VI - 
0 to VCC 
5.5 V 
±5 
± 100 
± 1000 
±1000 
nA 


10l 
Vo 
~ VCC or O. VI ~ VIH or VIL 
5.5 V 
±0.01 
±O.5 
±10 
±5 
"A 
ICC 
VI ~ VCC or O. 10 ~ 0 
5.5 V 
0.75 
2 
1 
mA 


4.5 V 


Ci 
to 
3 
10 
10 
10 
pF 


5.5 V 


II 


THCT9510E 


TA 
- 
25°C 
THCT9510M 
THCT951 OE-10 
VCC 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


4.5 V 
20 
30 
25 
'w 
Pulse duration 
ns 
5.5 V 
20 
30 
25 


4.5 V 
23 
30 
25 
'su 
Setup 
time 


5.5 V 
23 
30 
25 
ns 


4.5 V 
0 
0 
0 
'h 
Hold time 
ns 
5.5 V 
0 
0 
0 
>c 
::::: 
switching 
characteristics 
over recommended 
operating 
free-air 
temperature 
range (unless 
otherwise 
2 
noted). 
CL = 50 pF 


o 
m 
THCT9510E 


TA - 
25°C 
THCT9510M 
PARAMETER 
VCC 
THCT9510E-l0 
UNIT 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
4.5 V 
50 
65 
60 
tpd 
Propagation 
delay time 
5.5 V 
45 
60 
55 


ns 


4.5 V 
50 
65 
60 
'en 
Enable time 
ns 
5.5 V 
45 
60 
55 
4.5 V 
45 
60 
55 


tdis 
Disable time 
ns 
5.5 V 
40 
55 
50 


4.5 V 
105 
160 
140 
tmace 
Multiply/accumulate 
time 
5.5 V 
95 
140 
120 
ns 


TEXAS -I!} 
INSTRUMENTS 


THCT9510M, 
THCT951 DE 


16·BIT BY 16·BIT MULTIPLIER/ACCUMULATOR 


THCT9510E 
THCT951 OE-10 


VCC 
UNIT 


MIN 
MAX 
MIN 
MAX 


'w 
Pulse duration 
4.75 
25 
25 
ns 


'su 
Setup 
time 
4.75 
25 
15 
ns 


'h 
Hold time 
4.75 
0 
0 
ns 


THCT9510E 
THCT9510E-10 


PARAMETER 
VCC 
UNIT 


MIN 
MAX 
MIN 
MAX 


'pd 
Propagation 
delay time 
4.75 
58 
55 
ns 


'en 
Enable time 
4.75 
58 
55 
ns 


tdis 
Disable time 
4.75 
53 
50 
ns 


tmacc 
Multiply/accumulate 
time 
4.75 
130 
100 
ns 


TC. RND, 


~ 
1.3V'L 


3V 


ACe,SUB 


I 
: 
OV 


I 
I 
I 
C 


3V 
X INPUT 


~ 
YINPUT 


1.3V 
' 


I 
I 
OV 
~''''-'-th-.j 


elK x 
~3V 
1.3V 
1.3V 


elK 
Y 
Ilt--- tw ---.: 
0 v 
lot---- tmacc------to! 


elK 
PR 
1.3V 


Ii4-- tpd----.j 
J,.3V 
\,.3V 


I 


eELS. 
OEMS. 
I 


OEX 
I 
I 
tent~ 
~tdi$t 
I 


~ 


I 
I 


OUTPUTS 


Hi-Z 


~ 
VALID 
OUTPUT 


I 
I 
I 


----------------_/ 
! 


t50 
I- 
.1, th4 


----------\ 
~ 
PRELOAD 
~ 
.r\. 
DATA 
~ 
---------- 
'----~v 
I 


INPUT 
MODE 
--------~/ 


TEXAS 
~ 
INSTRUMENTS 


a 


• 


THCT9510M, 
THCT9510E 
16-BI1 BY 16-BI1 MULTIPLIER/ACCUMULATOR 


~ 
------------ 
3 V 


OElS,OEMS, 
OEX 
~~1-.3-V----------_t·~ 
0V 


I 
I 
l4--'pzL----.l 
I4--'PLZ----.l 


I 
I 
I 
I 
_---- 
~VCC 


: 
\1.3V 
I 
!/ 
I 
~. 
:-----f.. 
...2_1O:'O:':---- 
VOL 


~'PZH_ 
I 
I 
I 
11.3 V 
! 
~-----VOH 


--------- 
~tpHZ____t_t 
----- 
~ 0 V 


OUTPUT 
WAVEFORM 
1 


(See Note) 


OUTPUT 
WAVEFORM 
2 


(See Notel 


TEXAS lj} 
INSTRUMENTS 


THCT9510M. 
THCT9510E 
16·BIT BY 16-BIT MULTIPlIER/ACCUMULATOR 


64-pin 
JD package 
(side 
brazed) 


This is a hermetically 
sealed ceramic 
package 
with 
a metal cap and side-brazed 
gold-plated 
leads. 


DIM 


A ± 0.2510.0101 


B MAX 


C NOM 


<t. 
<t. 
t=A=:j 


~- 
J~ 0.Z51O.0,OI 
NOM 


5,1 (0.200) 


0.5'10.02011 
1""""""'!"''''''!''''''''!''''''''!''''''l...:=====---r 
MAX 


SEAT~~~ ~====:: 


PLAN,' .• 010.0751 J~h 
"j'tll 
,.5210.060} 
MAX 
~ 
~ 
1.0210.0401 
3.0510.1201 
MIN 


0.53 
(0.021) 


2,54 (0.100) T.P. 
0.3810.0151 


PIN SPACING 


(See Note 
Al 


TEXAS -II} 
INSTRUMENTS 


• 


II 


THCT9510M. 
THCT9510E 
16·BI1 BY 16·BI1 MULTIPLIER/ACCUMULATOR 


FK ceramic 
chip carrier 
packages 


The FK package 
is hermetically 
sealed with 
a three-layer 
ceramic 
base, metal lid, and braze seal. 


The packages are intended for surface mounting 
on solder lands on 1,27 (0.0501 centers. Terminals require 
no additional 
cleaning 
or processing 
when used in soldered 
assembly. 


JEDEC 
NO.OF 
A 
B 
OUTLINE 


DESIGNATION· 
TERMINALS 
MIN 
MAX 
MIN 
MAX 


MS004CB 
2. 
8,69 
9.09 
7,80 
9,09 


10.342) 
(0:358) 
10.3071 
(0.358) 


MS004CC 
28 


11.23 
1',63 
10,31 
11,63 
10.4421 
10.458) 
(0.406) 
(0.458) 


MS004CD 
44 


16,26 
16,76 
12,58 
14,22 


(0.640) 
10.660) 
10.4951 
10.560) 


MS004CE 
52 


18,78 
19,32 
12,58 
14,22 


10.739) 
(0.761) 
(O.4951 
(0.560) 


MS004CF 
6B 
23,83 
24,43 
12.6 
21,8 


10.9381 
10.962) 
10.495) 
(0.862) 


MS004CG 
.. 
28,83 
29,59 
12,6 
27,0 


(1.135) 
(1.165) 
(0.495) 
(H165) 


0,51 (0.020)~Ir- 


0,25 
(0.010) 
J----l- 


": 
-----c 0,5110.020) 


0,25 
(0.010) 


~ 
I 
2,03 
(0.080) 
1--+ 1,6310.064) 


TEXAS -1!1 
INSTRUMENTS 


II 
II 
• 


I GENERAL 
INFORMATION 


I RATINGS 
AND 
CHARACTERISTICS 


I HCMOS 
DEVICES 


I HCMOS 
DEVICES 
- 
ADVANCE 
INFORMATION II 


I MECHANICAL 
DATA 


I QUALITY 
AND 
RELIABILITY 


"","--H_C_M_O_S_D_EV_I_C_E_S_-_P_R_O_D_U_C_T_P_R_E_V_IE_W_S 
_ 


""'"--EX_P_L_A_N_A_T_I_O_N_O_F_LO_G_IC_S_y_M_B_O_LS 
_ 


"","--D_ES_I_G_N_E_R_S_' 
_IN_F_O_R_M_A_T_IO_N 
_ 
II• 


This section contains information 
on products under development 
in 
the 
formative 
or 
design 
phase. 
Characteristic 
data 
and 
other 
specifications 
are DESIGN GOALS. Texas Instruments 
reserves the 
right to change or discontinue 
these products 
without 
notice . 


• 


• 
D-C Triggered 
by Active-High 
or 


Active-Low 
Inputs 


• 
Retriggerable 
for Very Long Output 
Pulses, 
Up to 100% Duty Cycle 


• 
Overriding 
Clear Terminates 
Output 
Pulse 


• 
Package 
Options 
Include 
Small Outline 
(SO) and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


These d-c triggered multivibrators 
feature output 
pulse duration 
control 
by three 
methods. 
The 


basic pulse duration 
is programmed 
by selection 


of external 
resistance 
and capacitance 
values. 
Once triggered, 
the basic pulse duration 
may be 
extended 
by retriggering 
the 
gated 
low-Ievel- 
active 
(A) or high-level-active 
(81 inputs, 
or be 
reduced by use of the overriding 
clear. Figure 1 


illustrates 
pulse control 
by retriggering 
and early 
clear. 


The SN54HC123 is characterized 
for operation 


over 
the 
full 
military 
temperature 
range 
of 
-55°C 
to 
125°C. 
The 
SN74HC123 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


INPUTS 
OUTPUTS 


CLEAR 
A 
B 
0 
a 
L 
x 
x 
l 
H 


x 
H 
x 
l' 
H' 
x 
x 
l 
l' 
H' 


H 
l 
, n. 
L...r 


H 
I 
H 
n. 
L...r 


" 
l 
H 
.f1. 
U 


tThe second and third lines each indicate the 


logic levels the outputs will take on after the 
completion of any pulse already started. 


SN54HC123 
... 
J PACKAGE 


SN74HC123 
... 
J OR N OR 0(= 
SO) PACKAGE 


(TOP VIEW) 


1 U16 


2 
15 


3 
14 


4 
13 


12 


11 


10 


9 


lA 
18 
1ClR 


10 
2Q 


2Cext 
2Rext/Cext 
GND 


VCC 
1Rext/Cext 
lCext 
lQ 
20 
2ClR 


28 
2A 


SN54HC123 
... 
FH OR FK PACKAGE 


(TOP VIEW) 


x"~ 


U l( 
urt 
>- 


tClR 
10 
NC 
2Q 


2Cext 


lCext 
lQ 
NC 
20 
2ClR 


~~~~~ 
~c.:J 


x" 
a: 
'" 


NC- No internal connection 


(1) 
& 
JL. 


lA 
18 
(2) 
(13) 
10 


lClR 
(3) 
R 
(4) 
10 


lCext 
(14) 
CX 


1Roxt/Coxt 
(15) 
RX/CX 


(9) 
& 
.n. 


2A 


28 
(10) 


(5) 
20 


2CLR 
(11) 
R 
(12) 
20 


2Cext 
(61 
CX 


2Roxt/Coxt 
(7) 
RX/CX 


TEXAS -II} 
INSTRUMENTS 


TtW docurn.rt 
conbllns 
Infonnetion 
on • product 
undef 
deve'opment. 
Tu •• lnattumenta 
reMN.' 
the righl to 
chMtge Of diacont6nutl 
OMs 
product 
without 
notice. 


• 


II 


I+---tw 
+ tPHl~ 


OUTPUT 0J 
L 
L- 


I+--tw- 
OUTPUT WITHOUT 
RETRIGGER 


OUTPUT PULSE CONTROL 
USING 
RETRIGGER 
PULSE 


B INPUTSl 
_ 


CLEAR 
0 OUTPUT WITHOUT 
CLEAR 


OUTPUT 0 J----I_-_-_-_-_-_-_.,~: 
_ 


OUTPUT PULSE CONTROL 
USING CLEAR INPUT 


maximum ratings, recommended operating conditions, and electrical characteristics 


See Table IV, page 2-10. 


TEXAS -IJ1 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC132. 
SN74HC132 
SCHMITT·TRIGGER 
POSITIVE·NAND 
GATES WITH TOTEM·POLE OUTPUTS 


• 
Operation 
from Very Slow Transitions 


• 
Temperature-Compensated 
Threshold 
Levels 


• 
High Noise Immunity 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers 
in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


Each circuit 
functions 
as a NAND 
gate, 
but 
because of the Schmitt 
action, 
it has different 
input threshold levels for positive- and negative- 
going signals. It performs 
the Boolean function 
y = A.B 
or Y = A +B in positive 
logic. 


These circuits are temperature compensated and 
can be triggered from the slowest of input ramps 
and still give clean jitter-free 
output 
signals. 


The SN54HC132 
is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 


-55°C 
to 
125°C. 
The 
SN74HC132 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


logic 
symbol 


lA (1) 


lB 
(Z) 


ZA (4) 


2B 
(5) 


3A 19) 


3B (101 


4A (12) 


4B 
(131 


SN54HC132 
... J PACKAGE 
SN74HC132 
... J OR N OR 0 (= SO) PACKAGE 
(TOP VIEW) 


lA 
1 U14 
Vcc 


1B 
2 
13 
4B 


1Y 
3 
12 
4A 


2A 
4 
11 
4Y 


2B 
5 
10 
3B 


2Y 
6 
9 
3A 


GND 
7 
8 
3Y 


SN54HC132 
... 
FH ORFK 
PACKAGE 


(TOP VIEW) 


INPUTS 
OUTPUT 


A 
B 
Y 


H 
H 
L 


L 
X 
H 


X 
L 
H 


maximum 
ratings, 
recommended 
operating 
conditions, 
and 
electrical 
characteristics 


See Table I, page 2-4. 


Tbbi 
document 
contains informetlon on • product 
under 
development. 
r •.••• 
lnstruments 
reserves 
the right to 
change 
Of discontinue 
this product without notice. 
TEXAS • 
INSTRUMENTS 


II 


II 


TYPES SN54HC132, 
SN74HC132 


SCHMITT·TRIGGER 
POSITIVE-NAND 
GATES WITH TOTEM-POLE OUTPUTS 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted!. CL = 50 pF (see Note 1) 


FROM 
TO 
TA - 
25°C 
SN54HC132 
SN74HC132 
PARAMETER 
Vcc 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 
2V 
40 


tpd 
A 
or 
B 
Y 
4.5 V 
13 
ns 


6V 
11 


2V 
28 


tt 
Any 
4.5 V 
8 
ns 


6V 
6 


TEXAS ~ 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC182, 
SN74HC182 


LOOK·AHEAD CARRY GENERATOR 


• 
Offers Carry Functions 
in a Compatible 
Form 
for Direct Connections 
to the ALU 


• 
Cascadable 
to Perform Look-Ahead 
Across 
n-Bit Adders 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers 
in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


SN54HC182 
... 
J PACKAGE 
SN74HC182 
... J OR N OR D (~ SO) PACKAGE 


(TOP VIEW) 


Gl 
1 U16 
VCC 
Pl 
2 
15 
P2 


GO 
3 
14 
G2 


PO 
4 
13 
Cn 
G3 
5 
12 
en +x 


P3 
6 
11 
~n+v 
P 
7 
10 
G 


GND 
8 
9 
Cn+z 


ALTERNATIVE 
DESIGNATIONS 
t 
FUNCTION 


GO. Gl. 
G2. 
G3 
GO.Gl.G2.G3 
Carry Generate Inputs 


PO. Pl. 
P2. 
P3 
PO. Pl, 
P2, 
P3 
Carry 
Propagate 
Inputs 


Cn 
Cn 
Carry Input 


Cn + x. Cn + y. 
Cn+x, 
Cn+y, 
Carry Outputs 
Cn+z 
Cn+z 


G 
V 
Carry 
Generate 
Output 


P 
X 
Carry 
Propagate 
Output 


VCC 
Supply Voltage 
GND 
Ground 


SN54HC182 
.•. 
FH OR FK PACKAGE 


(TOP VIEW) 


u 
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U 
UN 
10..1<.9 
Z 
> 10.. 
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2 
1 20 19 


Cn+x 


Cn+v 


10.. 0 
U 
"'1<.9 
Z Z 
+ 
<.9 
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description 


The 
'HC 182 
look-ahead 
carry 
generators 
are 


capable of anticipating 
a carry across four binary 


adders or group of adders. They are cascadable 
to perform 
full look-ahead 
across n-bit adders. 


This generator, when used in conjunction 
with the 'HC1S1 or 'HCSS1 Arithmetic 
Logic Unit ALU, provides 


high-speed 
carry 
look-ahead 
capability 
for 
any word 
length. 
The 'HC1S2 
generates 
the 
look-ahead 


(anticipated carry) across a group of four ALUs. In addition, other carry look-ahead circuits may be employed 
to anticip'ate 
carry-across 
sections 
of four look-ahead 
packages 
up to n-bits. 


The carry functions (inputs, outputs, generate, and propagate) of the look-ahead generators are implemented 
in the compatible 
forms for direct connections 
to the ALU. Reinterpretations 
of carry functions 
as explained 
on the 'HC1S1 and 'HCS81 data sheet are also applicable to and compatible with the look-ahead generator. 
Logic equations 
for the 'HC1S2 
are: 


Cn+x 
= GO + PO Cn 
Cn+v 
= Gl 
+ Pl 
GO + Pl 
PO Cn 
Cn+l = G2 + P2 Gl 
+ P2 Pl 
GO + P2 Pl 
PO Cn 
G = G3 + P3 
G2 + P3 P2 
Gl 
+ P3 P2 Pl 
GO 


P = P3 P2 Pl 
PO 


Cn+x 
= YO (XO + Cn) 


Cn+v 
= Yl 
(Xl 
+ YO (XO + Cn)1 


or 
Cn+l 
= Y2 
{X2 
+ Yl 
[Xl 
+ YO (XO + Cn)]} 


Y = Y3 
(X3 
+ Y2) 
(X3+ 
X2 t Yl) 
IX3 
+ X2 
+Xl 
+YOI 


X = X3 + X2 
+ Xl 
+ XO 


maximum 
ratings 
recommended 
operating 
conditions, 
and 
electrical 
characteristics 


See Table IV, page 2-10. 
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TEXAS 'I!J 
INSTRUMENTS 


II 


TYPES 
SN54HC182. 
SN74HC182 
LOOK·AHEAD CARRY GENERATOR 


FUNCTION 
TABLE 


FOR Cn + x OUTPUT 
INPUTS 
OUTPUT 


G3 
132 
Gl 
GO 
P3 
P2 
Pl 
IT 


L 
X 
X 
X 
X 
X 
X 
L 


X 
L 
X 
X 
L 
X 
X 
L 


X 
X 
L 
X 
L 
L 
X 
L 


X 
X 
X 
L 
L 
L 
L 
L 


All other combinations 
H 


INPUTS 
OUTPUT 


Gl 
GO 
Pl 
PO 
Cn 
Cn+y 


L 
X 
X 
X 
X 
H 


X 
L 
L 
X 
X 
H 


X 
X 
L 
L 
H 
H 


All other 
L 
combinations 


INPUTS 
OUTPUT 


P3 
P2 
Pl 
PO 
P 


L 
L 
L 
L 
L 


All other 
H 
combinations 


INPUTS 
OUTPUT 


GO 
)fo 
Cn 
Cn +x 


L 
X 
X 
H 


X 
L 
H 
H 


All 
other 
L 
combinations 


INPUTS 
OUTPUT 


G2 
Gl 
GO 
P2 
Pl 
PO 
Cn 
Cn +z 


L 
X 
X 
X 
X 
X 
X 
H 


X 
L 
X 
L 
X 
X 
X 
H 


X 
X 
L 
L 
L 
X 
X 
H 


X 
X 
X 
L 
L 
L 
H 
H 


All other combinations 
L 


(111 
Cn+v 


191 Cn+z 


>1 
1121 
Cn+x 


>1 
1111 
Cn+y 


191 


Cn+z 


17I l' 


110) 
G 


P3 or X3 (61 


G3 0' Y3151 


~1 0' Xl :~: 
Gl 
or Yl 


PO or XO (4) 


GO 0' YO 131 
Cn or Cn (13) 


TEXAS "'!1 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 


TYPES SN54HC221. 
SN74HC221 


DUAL MONOSTA8LE 
MULTlVI8RATORS 


WITH SCHMITT·TRIGGER INPUTS 
02684, 
DECEMBER 
1982 - REVISED 
MARCH 
1984 


SN54HC221 
... J PACKAGE 


SN74HC221 
... J OR N OR 0 (= SO) PACKAGE 


(TOP VIEW) 


1 U16 


2 
15 
3 
14 


4 
13 


5 
12 


6 
11 


7 
10 


8 
9 


• 
Overriding 
Clear Terminates 
Output 
Pulse 


• 
Package Options 
Include 
Small Outline 
(SO) and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


These devices are monolithic dual multivibrators featuring a 


negative-transition-triggered 
input 
and 
a 
positive-transition- 


triggered input either of which can be used as an inhibit input. 


Pulse 
triggering 
occurs 
at a particular 
voltage 
level and 
IS not 


directly 
related 
to the transition 
time 
of the input 
pulse. 
Schmitt- 


trigger 
input circuitry 
for the B input allows 
jitter-free 
triggering 


from 
inputs 
with slow 
transition 
rates. 


Once fired, 
the outputs 
are independent 
of further 
transitions 
of 


the A and B inputs 
and are a function 
of the timing 
components, 


or the output 
pulses 
can be terminated 
by the overriding 
clear. 


Input 
pulses 
may be of any duration 
relative 
to the output 
pulse. 


Output 
rise and fall times 
are independent 
of pulse 
length. 


Pulse 
duration 
stability 
is achieved 
through 
internal 
compen- 


sation 
and 
is virtually 
independent 
of VCC and 
temperature. 
In 


most 
applications. 
pulse 
stability 
will 
be 
limited 
only 
by 
the 


accuracy 
of external 
timing 
components. 


The 
SN54HC221 
is characterized 
for 
operation 
over 
the 
full 


military 
temperature 
range 
of -55°C 
to 125°C. 
The SN74HC221 


is characterized 
for operation 
from -40°C to 85°C. 


FUNCTION 
TABLE 


lEACH 
MONOSTABlEI 


INPUTS 
OUTPUTS 


CLEAR 
A 
B 
0 
0 


l 
X 
X 
l 
H 


X 
H 
X 
It 
Ht 


X 
X 
l 
It 
Ht 
H 
l 
! 
JL 
U 
H 
j 
H 
SL 
LJ 


I 
l 
H 
JL 
l.S 


tThe second and third lines each indicate 
the logic levels the outputs 
will take on 
after the completion 
of any pulse already 
started. 


1ClR 


lCext 


1Aext/Cext 


2ClR 


2Cext 


2Aext/Cext 


2Cext 


2Rext/Cext 


GND 


lA 


18 


1ClR 
10 
20 


VCC 


1Rext/Cext 


1 Cext 
10 
20 


2ClR 
28 
2A 
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2019 
W 


1ClR 
4 
18 
1Cext 
a: 


10 
5 
17 
10 
D. 


NC 
6 
16 
NC 
•••• 
20 
7 
15 
20 
(J 


2Cext 
8 
14 
2ClR 
:J 


9 
1011 
1213 
0 
.0 u « 
CD 
0 
"Z 
Z N N 
a: 
U 
(:J 
D. 
"-•" 
II 


a: 
N 
NC~No 
internal connection 


& 
1.J"l. 


113) 
10 


R 
(4) 
10 


CX 


RX/CX 


& 
1.J"l. 


maximum 
ratings. 
recommended 
operating 
conditions. 
and 
electrical 
characteristics 


See 
Table 
IV, 
page 
2-10. 
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II 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC292. 
SN54HC294. 
SN74HC292. 
SN74HC294 
PROGRAMMABLE 
FREQUENCY DIVIDERS/DIGITAL 
TIMERS 


• 
Count 
Divider 
Chain 


• 
Digitaly 
Programmable 
from 
22 to 231 for 


'HC292 or 2" for 'HC294 


• 
Usable 
Frequency 
Range from 
DC to 
30 MHz 


• 
Easily 
Expandable 


• 
Applications 
Frequency 
Division 
Digital 
Timing 


• 
Package 
Options 
Include 
Small Outline 
(SO) and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


These 
are 
programmable 
frequency 
dividers/digital 
timers 
whose 
count 
modulo 
is 
under digital.control 
of the inputs provided. 


Both types feature an active-low 
clear input to 
initialize the state of all flip-flops. 
To facilitate 
incoming 
inspection, 
test 
points 
are provided 
(TP1, TP2, and TP3 on the 'HC292 
and TP on 
thE!'HC294). These test points are not intended 
to drive system loads. Both types feature two 
clock inputs; either one may be used for clock 
gating. 
ISee the function 
table.) 


A brief look at the digital timing capabilities 
of 
the 'HC292 
will show that with a 1-MHz input 
frequency, 
programming 
for 
210 
will 
give a 
period of 1.024 
ms, and 220 will give a period 
of 1.05 see, 226 will give a period of 1.12 min, 
and 231 will give a period of 35.79 
min. 


These 
devices 
are easily 
cascadable 
giving 
limitless possibilities to timing delays that can be 
achieved. 


The 
SN54HC292 
and 
SN54HC294 
are 
characterized for operation over the full military 
temperature 
range of 
- 55°C 
to 
125°C. 
The 
SN74HC292 and SN74HC294 are characterized 
for operation from 
- 40°C 
to 85 °C. 
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TYPES 
SN54HC292, 
SN54HC294, 
SN74HC292, 
SN74HC294 
PROGRAMMABLE 
FREDUENCY 
DIVIDERS/DIGITAL TIMERS 


CLEAR 
CLK 1 
CLK 2 
a OUTPUT MOOE 


L 
X 
X 
Cleared to L 


H 
I 
L 
Count 


H 
L 
I 
Count 


H 
H 
X 
Inhibit 


H 
X 
H 
Inhibit 


"lJ 
:xJooc 
(")-t 


"lJ 
:xJ 
m< 
m 
~ 
C/) 


illogiC 
symbols 


operation 


The logic diagram shows that the count modulo is controlled 
by an XIY decoder connected 
to the mode- 
control inputs of several flip-flops. 
These flip-flops 
with mode controls each have a "D" 
input connected 


to the parallel clock line and a "T" 
input driven by the preceding stage. The parallel clock frequency 
is 
always the input frequency 
divided by four. 


The XIY decoder output selected by the programming 
inputs goes low. While a mode control is low, the 
"D" 
input of that flip-flop 
is enabled, and the signal from the parallel clock line (fin + 4) is passed to the 
"T" 
input of the following 
stage. All the other mode controls are high enabling the "T" 
inputs and causing 
each flip-flop 
in turn to divide by two. 


OUTPUT OF 
PRECEDING 
STAGE 
TO TOGGLE 
INPUT OF 
NEXT STAGE 
FROM 
M2 


X/V 
CODER 


'HC294 


CLR 
(11) 
R 
[~J 


(41 
;>1 
CLKl 


CLK2 
(5) 
[TP] 
(3) 
TP 


In = 0] 
[Ii] 


In = 11 


A 
(2) },~ 


B 
(1) 
[ 
Ii] 
(7) 
a 


C (15) 
fa = 2fi 


D (14) 


CLR 
(11) 
R 
[~J 


(41 
;>1 
CLKl 


CLK2 
15) 
ITP1] 
(3) 
TPl 


[n = 0] 
IIi] 


[TP2] 
(6) 
TP2 


In = 11 
!TP3] 
(13) 
TP3 


A (10) },:, 


B 
(1) 


C (15) 


to=~ 
D (14) 
(71 
a 
E 
(2) 


Pin numbers shown are for J and N packages. 
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TEXAS ~ 
INSTRUMENTS 


TYPES SN54HC292, 
SN74HC292 


PROGRAMMABLE 
FREQUENCY DIVIDERS/DIGITAL 
TIMERS 


PROGRAMMING 
FREQUENCY 
DIVISION 


INPUTS 
Q 
TP1 
TP2 
TP3 


E 
D 
C 
B 
A 
BINARY 
DECiMAL 
BINARY 
DECIMAL 
BINARY 
DECIMAL 
BINARY 
DECIMAL 


L 
L 
L 
L 
L 
Inhibit 
Inhibit 
Inhibit 
Inhibit 
Inhibit 
Inhibit 
Inhibit 
Inhibit 


L 
L 
L 
L 
H 
Inhibit 
Inhibit 
Inhibit 
Inhibit 
Inhibit 
Inhibit 
Inhibit 
Inhibit 


L 
L 
L 
H 
L 
22 
4 
29 
512 
217 
131,072 
224 
16,777,216 


L 
L 
L 
H 
H 
23 
8 
29 
512 
2'7 
131,072 
224 
16,777,216 


L 
L 
H 
L 
L 
~ 
16 
29 
512 
217 
131,072 
224 
16,777,216 


L 
L 
H 
L 
H 
25 
32 
29 
512 
217 
131,072 
224 
16,777,216 


L 
L 
H 
H 
L 
26 
64 
29 
512 
2'7 
131,072 
224 
16,777,216 


L 
L 
H 
H 
H 
27 
128 
29 
512 
217 
131,072 
224 
16,777,216 


L 
H 
L 
L 
L 
26 
256 
29 
512 
217 
131,072 
22 
4 


L 
H 
L 
L 
H 
29 
512 
29 
512 
217 
131,072 
22 
4 


L 
H 
L 
H 
L 
210 
1,024 
29 
512 
217 
131,072 
~ 
16 


L 
H 
L 
H 
H 
211 
2,048 
29 
512 
217 
131,072 
~ 
16 


L 
H 
H 
L 
L 
212 
4,096 
29 
512 
217 
131,072 
26 
64 


L 
H 
H 
L 
H 
213 
8,192 
29 
512 
217 
131,072 
26 
64 


L 
H 
H 
H 
L 
214 
16,384 
29 
512 
Disabled Low 
28 
256 


L 
H 
H 
H 
H 
215 
32,768 
29 
512 
Disabled Low 
28 
256 


H 
L 
L 
L 
L 
216 
65,536 
29 
512 
23 
8 
210 
1,024 


H 
L 
L 
L 
H 
2'7 
131,072 
29 
512 
23 
8 
210 
1,024 


H 
L 
L 
H 
L 
218 
262,144 
29 
512 
25 
32 
2'2 
4,096 


H 
L 
L 
H 
H 
2'9 
524,288 
29 
512 
25 
32 
212 
4,096 


H 
L 
H 
L 
L 
220 
1,048,576 
29 
512 
27 
128 
214 
16,384 


H 
L 
H 
L 
H 
221 
2,097,152 
29 
512 
27 
128 
2'4 
16,384 


H 
L 
H 
H 
L 
222 
4,184,304 
Disabled Low 
29 
512 
216 
65,536 


H 
L 
H 
H 
H 
223 
8,388,608 
Disabled Low 
29 
512 
216 
65,536 


H 
H 
L 
L 
L 
224 
16,777,216 
23 
8 
211 
2,048 
218 
262,144 


H 
H 
L 
L 
H 
225 
33,554,432 
23 
8 
211 
2,048 
218 
262,144 


H 
H 
L 
H 
L 
226 
67,108,864 
25 
32 
213 
8,192 
220 
1,048,576 


H 
H 
L 
H 
H 
227 
134,217,728 
25 
32 
213 
8,192 
220 
1,048,576 


H 
H 
H 
L 
L 
228 
268,435,456 
27 
128 
215 
32,768 
222 
4,194,304 


H 
H 
H 
L 
H 
229 
536,870,912 
27 
128 
2'5 
32,768 
222 
4,194,304 


H 
H 
H 
H 
L 
230 
1,073,741,824 
29 
512 
217 
131,072 
224 
16,777,216 


H 
H 
H 
H 
H 
231 
2,147,483,648 
29 
512 
217 
131,072 
224 
16,777,216 


maximum ratings, recommended operating conditions. and electrical characteristics 


See Table IV, page 2-10. 
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SN74HC294 
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TIMERS 


" 
::Do 
CCn 
~ 
" 
::D 
maximum ratings, recommended operating conditions, and electrical characteristics 
m< 
See Table IV, page 2-10, 
m 
:E 
en 


FREOUENCY 
DIVISION 


PROGRAMMING 
INPUTS 
Q 
TP 


D 
C 
B 
A 
BINARY 
DECIMAL 
BINARY 
DECIMAL 


L 
L 
L 
L 
Inhibit 
Inhibit 
Inhibit 
Inhibit 


L 
L 
L 
H 
Inhibit 
Inhibit 
Inhibit 
Inhibit 


L 
L 
H 
L 
22 
4 
29 
512 


L 
L 
H 
H 
23 
8 
29 
512 


L 
H 
L 
L 
24 
16 
29 
512 


L 
H 
L 
H 
25 
32 
29 
512 


L 
H 
H 
L 
26 
64 
29 
512 


L 
H 
H 
H 
27 
128 
Disabled Low 


H 
L 
L 
L 
28 
256 
22 
4 


H 
L 
L 
H 
29 
512 
23 
8 


H 
L 
H 
L 
210 
1,024 
24 
16 


H 
L 
H 
H 
211 
2,048 
25 
32 


H 
H 
L 
L 
212 
4,096 
26 
64 


H 
H 
L 
H 
213 
8,192 
27 
128 


H 
H 
H 
L 
214 
16,384 
28 
256 


H 
H 
H 
H 
215 
32,768 
29 
512 


II 


TEXAS "J} 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 


TYPES SN54HC381. 
SN54HC382 


SN74HC381. 
SN74HC382 


ARITHMETIC 
LOGIC UNITS/FUNCTION GENERATORS 
02804. MARCH1984 


• 
Fully Parallel 4·Bit ALUs in 20-Pin Package 


• 
Ideally Suited for High-Density 
Economical 
Processors 


• 
'HC381 Features G and P Outputs for Look- 
Ahead Carry Cascading 


• 
'HC382 Features Ripple Carry (Cn+4) and 
Overflow 
(OVR) Outputs 


• 
Arithmetic 
and Logic Operations 
Selected 
Specifically 
to Simplify 
System 


Implementation: 
AMinus 
B 
B Minus A 
A PlusB 
and Five Other Functions 


• 
Package Options 
Include Small Outline (SO) and 


Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


The 'HC381 
and 'HC382 
are arithmetic 
logic 
units 
(ALUs)/function 
generators 
that 
perform 
eight binary arithmetic/logic 
operations 
on two 
4-bit words as shown in the function 
table. The 
Exclusive-OR, 
AND, or OR function 
of the two 
Boolean variables is provided without 
the use of 
external 
circuitry. 
Also the 
F outputs 
can be 
cleared 
(low) or preset (high) as desired. 
The 


'HC381 
provides two cascade outputs (P and G) 
for 
expansion 
utilizing 
SN54HC182/ 


SN74HC182 
look-ahead carry generators. 
The 


'HC382 
provides a Cn +4 
output 
to ripple the 
carry to the Cn input 
of the next 
stage. 
The 


'HC382 
detects 
and 
indicates 
two's 
complement 
overflow 
condition 
via the 
OVR 


output. The overflow output is logically eqivalent 
to 
Cn + 3 EEl Cn + 4. 
When 
the 
'HC382 
is 
cascaded 
to handle word 
lengths 
longer than 
four 
bits in length, 
only the 
most 
significant 
overflow 
IOVR) output 
is used. 


The 
SN54HC381 
and 
SN54HC382 
are 
characterized 
for operation over the full military 
temperature 
range of 
- 55°C 
to 
125°C. 
The 
SN74HC381 
and SN74HC382 
are characterized 
for operation 
from 
- 40°C 
to 85 °C. 


SN54HC381 
... 
J PACKAGE 


SN74HC381 
... J OR N OR 0 (~ SO) PACKAGE 


(TOP VIEW) 


Al 
1 U20 
VCC 
B1 
2 
19 
A2 


AO 
3 
18 
B2 


BO 
4 
17 
A3 
50 
5 
16 
B3 
S1 
6 
15 
Cn 
52 
7 
14 
P 


FO 
8 
13 
13 
F1 
9 
12 
F3 


GND 
10 
11 
F2 


SN54HC381 
... 
FH OR FK PACKAGE 


(TOP VIEW) 
u 
0 •....•.... 
UN 
«1:0«>« 


3 
2 
1 20 19 "" 


BO 
4 
18 
B2 
50 
5 
17 
A3 
51 
6 
16 
B3 


52 
7 
15 
Cn 
FO 
8 
14 
P 


9 
10 11 1213 


.- 
0 
N 
C"1leJ 
Ll.Zu-u.. 


'" 


SN54HC382 
... J PACKAGE 
SN74HC382 
... 
J OR N OR 0 (= SO) PACKAGE 
(TOP VIEW) 


A1 
1 U20 
VCC 


B1 
2 
19 
A2 


AO 
3 
18 
B2 


BO 
4 
17 
A3 
50 
16 
B3 


51 
15 
Cn 
52 
14 
Cn+4 


FO 
13 
OVR 
F1 
12 
F3 
GND 
10 
11 
F2 


SN54HC382 
••. 
FH OR FK PACKAGE 
(TOP VIEW) 
u 
0 •..... 
.- UN 


<CCO<c><t: 


3 
2 
1 20 19 "" 


BO 
4 
50 
5 
51 
6 
52 
7 


FO 
8 


'\. 
9 


18 
B2 


17 
A3 


16 
B3 


15 
Cn 


14 
Cn+4 


U. 
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changlt Of discontinue 
tNa product without notice. 
TEXAS • 


INSTRUMENTS 


II 


TYPES SN54HC381, SN54HC382 
SN74HC381, SN74HC382 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


SELECTION 
ARITHMETIC/lOGIC 


52 
51 
SO 
OPERATION 


L 
l 
L 
CLEAR 


l 
l 
H 
B MINUS 
A 


l 
H 
l 
A MINUS 
B 


l 
H 
H 
A PLUS B 


H 
l 
l 
A(tIB 


H 
l 
H 
A + B 


H 
H 
L 
AB 


H 
H 
H 
PRESET 


Certain differences 
exist in 1he <3,P ('HC3811 and oVR, Cn + 4 ('HC382) 
function 
table compared 
with 
similar parts from other technologies 
and other vendors. 
No differences 
exist in the arithmetic 
modes (B 
minus A, A minus B, and A plus Bl, where these outputs 
perform 
valuable cascade functions. 


There are slight differences 
in other modes (CLEAR, A + B, A (±> B, AB, and PRESET)where these outputs 
are strictly 
"don't 
care." 
The CMOS implementation 
will be the same as for the LSTTL counterparts 
from 


Texas Instruments. 


This function 
table is a condensed version and assumes for An that AD, A 1, A2, and A3 inputs all agree 
and for Bn that BO, B1, B2, and 83 inputs all agree. This table is intended to point out the response of 
these <3, P ('HC3811 and oVR, 
Cn + 4 ('HC382) 
outputs 
in all modes of operation 
to facilitate 
incoming 
inspection. 


TEXAS -1!1 
INSTRUMENTS 


TYPES SN54HC381, SN54HC382 


SN74HC381, SN74HC382 


ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


ARITHMETIC/LOGIC 
INPUTS 
OUTPUTS 
I'HC3811 
I'HC3821 


OPERATION 
S2 
Sl 
SO 
Cn 
An 
8n 
F3 
F2 
F1 
FO 
G 
ji 
OVR 
Cn+4 


Clear 
L 
L 
L 
X 
X 
X 
L 
L 
L 
L 
H 
H 
L 
L 


L 
L 
L 
H 
H 
H 
H 
H 
L 
L 
L 


L 
L 
H 
H 
H 
H 
L 
L 
H 
L 
H 


L 
H 
L 
L 
L 
L 
L 
H 
H 
L 
L 


L 
H 
H 
H 
H 
H 
H 
H 
L 
L 
L 
B MINUS A 
L 
L 
H 
H 
L 
L 
L 
L 
L 
L 
H 
L 
L 
H 


H 
L 
H 
H 
H 
H 
H 
L 
H 
L 
H 


H 
H 
L 
L 
L 
L 
H 
H 
H 
L 
L 


H 
H 
H 
L 
L 
L 
L 
H 
L 
L 
H 


L 
L 
L 
H 
H 
H 
H 
H 
L 
L 
L 


L 
L 
H 
L 
L 
L 
L 
H 
H 
L 
L 


L 
H 
L 
H 
H 
H 
L 
L 
H 
L 
H 


L 
H 
H 
H 
H 
H 
H 
H 
L 
L 
L 
A MINUS B 
L 
H 
L 
H 
L 
L 
L 
L 
L 
L 
H 
L 
L 
H 


H 
L 
H 
L 
L 
L 
H 
H 
H 
L 
L 


H 
H 
L 
H 
H 
H 
H 
L 
H 
L 
H 


H 
H 
H 
L 
L 
L 
L 
H 
L 
L 
H 


L 
L 
L 
L 
L 
L 
L 
H 
H 
L 
L 


L 
L 
H 
H 
H 
H 
H 
H 
L 
L 
L 


L 
H 
L 
H 
H 
H 
H 
H 
L 
L 
L 


L 
H 
H 
H 
H 
H 
L 
L 
H 
L 
H 
A PLUS B 
L 
H 
H 
H 
L 
L 
L 
L 
L 
H 
H 
H 
L 
L 


H 
L 
H 
L 
L 
L 
L 
H 
L 
L 
H 


H 
H 
L 
L 
L 
L 
L 
H 
L 
L 
H 


H 
H 
H 
H 
H 
H 
H 
L 
H 
L 
H 


X 
L 
L 
L 
L 
L 
L 
H 
H 
L 
L 


L 
L 
H 
H 
H 
H 
H 
H 
L 
L 
L 


A(±)B 


H 
L 
H 
H 
H 
H 
H 
H 
L 
H 
H 
H 
L 
L 
L 
H 
L 
H 
H 
H 
H 
H 
L 
L 
L 


H 
H 
L 
H 
H 
H 
H 
H 
L 
H 
H 


X 
H 
H 
L 
L 
L 
L 
H 
H 
L 
L 


X 
L 
L 
L 
L 
L 
L 
H 
H 
L 
L 


L 
L 
H 
H 
H 
H 
H 
H 
L 
L 
L 


H 
L 
H 
H 
H 
H 
H 
H 
L 
H 
H 


A + B 
H 
L 
H 
L 
H 
L 
H 
H 
H 
H 
H 
L 
L 
L 


H 
H 
L 
H 
H 
H 
H 
H 
L 
H 
H 


L 
H 
H 
H 
H 
H 
H 
H 
L 
L 
L 


H 
H 
H 
H 
H 
H 
H 
H 
L 
H 
H 


X 
L 
L 
L 
L 
L 
L 
H 
H 
L 
L 


X 
L 
H 
L 
L 
L 
L 
H 
H 
L 
L 


AB 
H 
H 
L 
X 
H 
L 
L 
L 
L 
L 
H 
H 
L 
L 


L 
H 
H 
H 
H 
H 
H 
H 
L 
L 
L 


H 
H 
H 
H 
H 
H 
H 
H 
L 
H 
H 


PRESET 
L 
X 
X 
H 
H 
H 
H 
H 
L 
L 
L 
H 
H 
H 
H 
X 
X 
H 
H 
H 
H 
H 
L 
H 
H 


maximum ratings, recommended operating conditions, and electrical characteristics 


See Table IV, page 2-10. 


TEXAS -I/} 
INSTRUMENTS 


II 


TYPES SN54HC381, SN54HC382 
SN74HC381, SN74HC382 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


'HC381 switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted!. CL ~ 50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC381 
SN74HC381 


PARAMETER 
vCC 
UNIT 


IINPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
36 


tpd 
Cn 
Any 
F 
4.5 V 
12 
ns 


6V 
10 


2 V 
36 


tpd 
Ai or 8j 
Fj 
4.5 V 
12 
ns 


6V 
10 


2V 
36 


tpd 
Any A or B 
G or P 
4.5 V 
12 
ns 


6V 
10 


2V 
52 
50,51, 


Fj 
4.5 V 
17 
tpd 
or 52 
ns 


6V 
14 


2V 
50 
50,51, 
G or P 
4.5 V 
17 
tpd 
or 52 
ns 


6V 
14 


'HC382 switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted), CL ~ 50 pF (see Note 1) 


FROM 
TO 
TA 
= 25°C 
SN54HC382 
SN74HC382 
PARAMETER 
VCC 
UNIT 


IINPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
36 


tpd 
Cn 
Any 
F 
4.5 V 
12 
ns 


6V 
10 


2V 
36 


tpd 
Cn 
OVR 
4.5 V 
12 
ns 


6V 
10 


2V 
33 


tpd 
Cn 
Cn+4 
4.5 V 
11 
ns 


6V 
10 


2V 
36 


tpd 
Ai or Bj 
Fj 
4.5 V 
12 
ns 


6V 
10 


2V 
39 


tpd 
AnyAorB 
Cn+4 
4.5 V 
13 
ns 


6V 
11 


2V 
42 


tpd 
Any A o~ B 
OVR 
4.5 V 
14 
ns 


6V 
12 


50,51, 
2V 
52 


tpd 
Fj 
4.5 V 
17 
ns 


or 52 
6V 
14 


2 V 
60 
50,51, 
Cn+4 
tpd 
4.5 V 
20 
ns 
or 52 
or OVR 
6V 
17 


TEXAS -1!1 
INSTRUMENTS 


HIGH-SPEED 
CMOS LOGIC 


TYPES SN54HC423, 
SN74HC423 


DUAL RETRIGGERABLE MONOSTABLE 
MULTIVIBRATORS 


• 
Retriggerable 
for Very Long 
Output 
Pulses, 
Up to 100% 
Duty Cycle 


• 
Overriding 
Clear Terminates 
Output 
Pulse 


• 
Package 
Options 
Include 
Small 
Outline 
(SO) and 
Ceramic 
Chip 
Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas 
Instruments 
Quality 
and Reliability 


SN54HC423 
... J PACKAGE 
SN74HC423 
... J OR N OR 0 (= SO) PACKAGE 
(TOP VIEW) 
- 


lA 
1 U16 
VCC 


18 
2 
15 
1Rext/Cext 


1CLR 
3 
14 
lCext 


10 
4 
13 
10 


20 
5 
12 
20 


2 Cext 
6 
11 
2CLR 


2Rext/Cext 
7 
10 
28 


GND 
8 
9 
2A 


These 
dc-triggered 
multivibrators 
feature 
output- 


pulse-duration 
control 
by two 
methods. 
The 
basic 


pulse 
duration 
is programmed 
by selection 
of exter- 


nal 
resistance 
and 
capacitance 
values. 
Once 
trig- 


gered. 
the basic 
pulse 
duration 
may be extended 
by 


retriggering 
the 
gated 
low-level-active 
(A) or high- 


level-active 
(8) inputs. 
or be reduced 
by use of the 


overriding 
clear. 
Figure 
1 illustrates 
pulse 
control 
by 


retriggering 
and early clear. 


SN54HC423 
... 
FH OR FK PACKAGE 


(TOP VIEW) 
;; 
" 
u~ 
u ~ 
ua: 
> - 


The 
8 input 
is a Schmitt 
trigger 
enabling 
jitter-free 


triggering 
from 
input 
signals 
with 
slow 
transition 


rates. 


lCext 
10 
NC 
20 


2CLR 


2019 


1CLR 
4 
18 


10 
5 
17 


NC 
6 
16 
20 
7 
15 


2Cext 
8 
14 
9 
1011 
1213 


The SN54HC423 
is characterized 
for operation 
over 


the 
full 
military 
temperature 
range 
of 
-55°C 
to 


125°C. 
The SN74HC423 
is characterized 
for opera- 


tion 
from 
-40°C 
to 85°C. 
)( 0 
U « 
l:C 


Q) Z 
Z N N 
U to 
•... 
;; 
" 
a: 
N 
INPUTS 
OUTPUTS 


CLEAR 
A 
8 
0 
Q 


L 
X 
X 
L 
H 


X 
H 
X 
L' 
H" 


X 
X 
L 
L' 
H" 


H 
L 
t 
Jl. 
U 


H 
+ 
H 
SL 
L.r 
1A 
18 


1CLR 


1Cext 


1Rext/Cext 


-These 
are the logic 
levels the outputs 
will 
take on after the completion 
of any 


pulse 
already 
started. 


2A 


28 


2CLR 


2Cex' 


2Rext/Cext 


TEXAS ~ 


INSTRUMENTS 


Thia doc:ument contM\s Informadon on • product under 
devek>pment. 
TeJl•• ln,trument. 
re•• rve. the light to 
change 
or dl.continlM 
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II 


B INPUT Sl---~[J 
I 
I+-- 
tw + tpLH--.. 
I 


OUTPUT 
Q J-_----t-~~~~~~~.:~------------~J~----- 
I 
W 
I OUTPUT 
WITHOUT 
RETRIGGER 


OUTPUT 
PULSE 
CONTROL 
U~lING 
RETRIGGER 
PULSE 


B INPUT Sl~ 
_ 


CLEAR 
0-- 
OUTPUT 
WITHOUT 
CLEAR 


OUTPUT 
Q J 
1_-_-_-_-_-_-_"'_: 
_ 


OUTPUT 
PULSE 
CONTROL 
USING 
CLEAR 
INPUT 


maximum 
ratings. 
recommended 
operating 
conditions. 
and electrical 
characteristics 


See Table IV, page 2-10. 


TEXAS "!1 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC592,SN54HC593.SN74HC592. 
SN74HC593 


8·BIT BINARY COUNTERS WITH INPUT REGISTERS 


• 
Parallel 
Register 
Inputs 
('HC592) 


• 
Parallel 
3-State 
I/O: 
Register 
Inputs/ 
Counter 
Outputs 
('HC593) 


• 
Counter 
Has Direct 
Overriding 
Load 
and 
Clear 


• 
High-Current 
Outputs 
Can Drive 
up to 
15 LSTTL 
Loads 
('HC593) 


• 
Package 
Options 
Include 
Small 
Outline 
(SO) and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas 
Instruments 
Quality 
and Reliability 


description 


The 'HC592 
consists of a parallel input, a-bit 
storage 
register 
feeding 
an 
a-bit 
binary 


counter. Both the register and the counter have 
individual 
positive - edge-triggered 
clocks. 
In 
addition, 
the counter 
has direct load and clear 


functions. 
Expansion is easily accomplished 
by 


connecting 
RCO of the first stage to the count 


enable of the second stage, etc. 


The 'HC593 
has all the features of the 'HC592 
plus 
3-state 
I/O, 
which 
provides 
parallel 


counter outputs. 


The 
SN54HC592 
and 
SN54HC593 
are 
characterized for operation over the full military 
temperature 
range 
of 
- 55°C 
to 
125°C. 
The 
SN74HC592 
and 
SN74HC593 
are 
characterized 
for 
operation 
from 
- 40°C 
to 
a5°C. 


5N54HC593 
... 
J PACKAGE 
5N74HC593 
... 
J OR N OR 0 (= SO) PACKAGE 
(TOP VIEW) 


1 U20 


2 
19 
3 
18 


4 
17 


5 
16 


6 
15 


7 
14 


8 
13 


9 
12 


10 
11 


A/QA 


B/QB 
C/Qc 


O/Qo 
ElQE 


F/QF 


G/QG 


HIQH 


CLOAO 
GNO 


VCC 
G 
G 
RCKEN 
RCK 
CCKEN 
CCKEN 
CCK 
CCLR 
RCO 


5N54HC592 
... 
J PACKAGE 
5N74HC592 
... J OR N OR 0 (= SO) PACKAGE 


(TOP VIEW) 


B 
C 
o 


E 


F 


G 


H 
GNO 


1 U16 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 


8 
9 


VCC 


A 
CLOAO 
RCK 
CCKEN 
CCK 
CCLR 
RCO 


5N54HC592 
... 
FH OR FK PACKAGE 


(TOP VIEW) 
u 
u u 
UCOZ>« 


CLOAO 
RCK 
NC 
CCKEN 
CCK 


I 
Cl UIOI<X: 
zzu....J 
C) 
a:~ 


5N54HC593 
... 
FH OR FK PACKAGE 
(TOP VIEW) 


UCO«U 
e e e 
U 
UCO«>Cl 


O/Qo 
ElQE 


F/QF 
GIQG 


H/QH 


G 
RCKEN 
RCK 
CCKEN 
CCKEN 
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II 


TYPES SN54HC592. 
SN54HC593. 
SN74HC592. 
SN74HC593 
8·BITBINARY COUNTERS 
WITH INPUT REGISTERS 


CCLR 


CCKEN 


CCK 
CLQAD 


"'C 
:J:lo 
C 
Cn 
-4 


"'C 
:J:l 
m< 
m 
:E 
en 
Pin numbers shown are for J and N packages. 
IImaximum ratings, recommended operating conditions, and electrical characteristics 


'HC592: 
See Table IV, page 2-10. 


'HC593: 
See Table III, page 2-8. 


A 
1151 


B 
(1) 


C 
121 


D 
131 


E 
(4) 


F 
151 


G 
161 


H 
171 


TEXAS "'11 
INSTRUMENTS 


TYPES 
SN54HC592, 
SN54HC593, 
SN74HC592, 
SN74HC593 


8·BIT BINARY COUNTERS 
WITH INPUT REGISTERS 


timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 


VCC 
TA - 25°C 
SN54HC' 
SN74HC' 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
0 
3.3 


fclock 
Clock frequency. 
CCK or RCK 
4.5 V 
0 
17 
MHz 


6V 
0 
19 


2V 
150 


CCK or RCK 
4.5 
V 
30 
ns 
high or low 
6V 
26 


2V 
125 
Pulse 


CCLR low 
tw 
4.5 
V 
25 
ns 
duration 
6V 
21 


2V 
125 


CLOAD low 
4.5 
V 
25 
ns 


6V 
21 


CCKEN low 


2V 
125 


4.5 
V 
25 
ns 
before CCK 


6V 
21 


CCLR high 
2V 
125 


(inactive) before 
4.5 
V 
25 
ns 


Setup time 
CLK t 
6V 
21 
tsu 
2V 
200 
RCK t before 


CCK t (see Note 11 
4.5 V 
40 
ns 


6V 
34 


2V 
125 
Data 
A thru 
H 
4.5 
V 
25 
ns 
before RCK t 


6V 
21 


2V 
5 


th 
Hold time 
4.5 
V 
5 
ns 


6V 
5 


'HC592 switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted), CL = 50 pF (see Note 2) 


FROM 
TO 
VCC 
TA - 25°C 
SN54HC592 
SN74HC592 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
3.3 
8 


fmax 
CCK or 
4.5 V 
17 
35 
MHz 
RCK 
6V 
19 
40 


2V 
75 


tpd 
CCK1 
RCO 
4.5 V 
25 
ns 


6V 
21 


2V 
75 


tpd 
CLOADI 
RCO 
4.5 V 
25 
ns 


6V 
21 


2V 
85 


tpHL 
CCLRI 
RCO 
4.5 V 
28 
ns 


6V 
24 


2V 
105 


tpd 
RCKt 
RCO 
4.5 V 
35 
ns 


6V 
30 


TEXAS ~ 
INSTRUMENTS 


II 


II 


TYPES SN54HC593. 
SN74HC593 
8-BIT BINARY COUNTERS WITH INPUT REGISTERS 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted). CL = 50 pF (see Note 1) 


FROM 
TO 
vCC 
TA - 25°C 
SN54HC593 
SN74HC593 
PARAMETER 
UNIT 
IINPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
3.3 
8 


fmax 
CCK or 
4.5 V 
17 
35 
MHz 
RCK 


6V 
19 
40 


2V 
75 


Ipd 
CCKI 
Q 
4.5 V 
25 
ns 


6V 
21 


2V 
75 


Ipd 
CCKT 
RCO 
4.5 V 
25 
ns 


6V 
21 


2V 
75 


Ipd 
CLOAOI 
Q 
4.5 V 
25 
ns 


6V 
21 


2V 
75 


Ipd 
CLOAO I 
RCO 
4.5 V 
25 
ns 


6V 
21 


2V 
105 


Ipd 
RCKT 
RCO 
4.5 V 
35 
ns 


6V 
30 


2V 
90 


IPHL 
CCLRI 
Q 
4.5 V 
30 
ns 


6V 
26 


2V 
90 


IpHL 
CCLRI 
RCO 
4.5 V 
30 
ns 


6V 
26 


2V 
66 


len 
GT 
Q 
4.5 V 
22 
ns 


6V 
19 


2V 
75 


len 
131 
Q 
4.5 V 
25 
ns 


6V 
21 


2V 
60 


tdis 
Gl 
Q 
4.5 V 
20 
ns 


6V 
17 


2V 
60 


tdis 
131 
Q 
4.5 V 
20 
ns 


6V 
17 


2V 
28 


II 
4.5 V 
8 
ns 


6V 
6 


TEXAS -I/} 
INSTRUMENTS 


HIGH-SPEED 
CMOS LOGIC 
TYPES SN54HC594, 
SN74HC594 


8-BIT SHIFT REGISTERS WITH OUTPUT REGISTERS 


• 
8-Bit Serial-In, 
Parallel-Out 
Shift Registers 
With Storage 


• 
Independent 
Direct-Overriding 
Clears On 
Shift and Storage 
Registers 


• 
Independent 
Clocks for Both Shift and 
Storage 
Registers 


• 
High-Current 
Outputs 
Can Drive up to 15 
LSTTL Loads 


• 
Package Options 
Include 
Small Outline 
(SO) and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


These 
devices 
each contain 
an 8-bit 
serial-in, 
parallel-out 
shift 
register that 
feeds an 8-bit D- 
type storage register. Separate clocks and direct- 
overriding 
clears are provided 
on both the shift 
and storage 
registers. 
A serial output 
(OH') 
is 


provided 
for cascading 
purposes. 


Both the shift register and storage register clocks 
are positive-edge 
triggered. 
If the user wishes to 


connect 
both clocks together, 
the shift register 


will 
always 
be one clock 
pulse 
ahead 
of the 


storage 
register. 


The parallel 
outputs 
(OA thru 
0H) 
have high- 
current 
capability; 
output 
Ow 
is a standard 


output. 


The SN54HC594 
is characterized 
for operation 


over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The 
SN74HC594 
is 


characterized 
for 
operation 
from 
- 40°C 
to 


85°C. 


5N54HC594 
... 
J PACKAGE 
5N74HC594 
..• J OR N OR 0 (= SO) PACKAGE 


(TOP VIEW) 


QS 
1 U16 


QC 
2 
15 


Qo 
3 
14 


QE 
4 
13 


QF 
5 
12 


QG 
6 
11 


QH 
7 
10 
GNO 
8 
9 


VCC 


QA 
SER 
RCLR 
RCK 
SRCK 
SRCLR 


QW 


5N54HC594 
... 
FH OR FK PACKAGE 


(TOPVIEWj 


U 
U 
CDU 
u <l: 
ooz>o 


3 
2 
1 2019 


QO 
4 
18 
SER 
QE 
5 
17 
RCLR 
NC 
6 
16 
NC 


QF 
7 
1!f 
RCK 


QG 
8 
14 
SRCK 
9 
10 11 1213 


logic 
symbol 


RCCR 
1131 
1121 
RCK 


maximum 
ratings, 
over 
recommended 
operating 
conditions, 
and 
electrical 
characteristics 


See Table III, page 2-8. 


TEXAS '1!1 
INSTRUMENTS 
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document 
contIIIN infon'Mtion on • product 
uncMr 


development. 
T•••• 
ln.trument. 
r.Mrvea the right to 


c"-tge 
or Ihcondnue 
ttn 
product 
wtthout 
notlcti. 


II 


II 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC595. 
SN74HC595 
8·BIT SHIFT REGISTERS WITH 3·STATE OUTPUT REGISTERS 


• 
a-Bit Serial-In, 
Parallel-Out 
Shift 
Registers 
with Storage 


• 
High-Current 
3-State Outputs 
Can Drive 
Up to 15 LSTTL Loads 


• 
Shift Register 
Has Direct Clear 


• 
Package 
Options 
Include 
Small Outline 
(SO) and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


These devices each contain an 8-bit serial-in, 
parallel-out 
shift 
register 
that 
feeds an 8-bit 
Ootype storage 
register. 
The storage 
register 
has parallel 3-state 
outputs. 
Separate clocks 
are provided for both the shift register and the 
storage register. The shift register has a direct- 
overriding 
clear, serial input, and serial output 
pins for cascading. 


80th 
the 
shift 
register 
and storage 
register 
clocks are positive-edge 
triggered. 
If the user 
wishes 
to connect 
both clocks together, 
the 
shift 
register 
state will 
always 
be one clock 
pulse ahead of the storage register. 


The SN54HC595 
is characterized for operation 
over 
the 
full 
military 
temperature 
range 
of 
- 55°C to 125°C. The SN74HC595 
is charac- 
terized for operation from 
- 40°C to 85°C. 


SN54HC595 
... 
J PACKAGE 
SN74HC595 
... 
J OR N OR 0 (= SO) PACKAGE 
(TOP VIEW) 


0B 
1 U,6 
ac 
2 
15 


00 
3 
14 
0E 
4 
13 


OF 
5 
12 
OG 
6 
11 
0H 
10 


GNO 
8 
9 


SN54HC595 
... 
FH OR FK PACKAGE 


(TOP VIEW) 


UlIlU 
!3et 
OOz>O 


J: C U i:la: 
OZZod 
t:l 
a: 


<Il 


maximum 
ratings, 
recommended 
operating 
conditions, 
and 
electrical 
characteristics 


See Table III, page 2-8. 


VCC 
°A 
SER 
G 


RCK 


SRCK 


SRCLR 


°H' 


SER 
G 
NC 


RCK 


SRCK 


II 
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HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC597. SN54HC598.SN74HC597.SN74HC598 


8·BIT SHIFT REGISTERS WITH INPUT LATCHES 


• 
8-Bit Parallel Storage Register 
Inputs 


('HCS97) 


• 
Parallel 3-State I/O; Storage Register 
Inputs, 
High-Current 
Shift Register 
Outputs 
Can Drive up to LSTTL 
Loads ('HCS98) 


• 
Shift Register 
Has Direct Overriding 
Load and Clear 


• 
Package Options 
Include 
Small Outline (SO) and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 


and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


The 'HCS97 
consists 
of an 8-bit storage 
latch 


feeding 
a 
parallel-in, 
serial-out 
8-bit 
shift 


register. 
Both 
the 
storage 
register 
and shift 


register 
have 
positive 
edge-triggered 
clocks. 
The 
shift 
register 
also 
has direct 
load 
(from 
storage) 
and clear inputs. 


The 'HC598 
has all the features of the 'HC597 


plus 3-state 
I/O ports that provide parallel shift 


register 
outputs. 
The 
'HC598 
also 
has 
multiplexed 
serial data inputs. 


The 
SN54HC597 
and 
SN54HC598 
are 


characterized 
for operation 
over the full military 


temperature 
range of 
- 55°C 
to 
125°C. 
The 
SN74HC597 
and 
SN74HC598 
are 


characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


(TOP VIEW) 


AlQA 
1 U20 
VCC 
B/QB 
2 
19 
DS 


C/QC 
3 
18 
SERO 


D/QD 
4 
17 
SERl 


E/QE 
5 
16 
G 


F/QF 
6 
15 
RCK 


G/QG 
7 
14 
SRCKEN 


H/QH 
8 
13 
SRCK 


SRLOAD 
9 
12 J SRCLR 


GND 
10 
11 jQH' 


SN54HC597 
... 
J PACKAGE 
SN74HC597 
..• J OR N OR D (= SO) PACKAGE 


(TOP VIEW) 


1 U16 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 
8 
9 


B 
C 
D 


E 


F 


G 


H 


GND 


VCC 
A 


SER 


SRLOAD 


RCK 


SRCK 


SRCLR 
QH' 


". 
doc:un-.tt 
contIIirw Infonndon on. 
product 
•.•••. 


dtivetopmMrt. 
T •••• 
k'tstrunMntl 
re ••••.•• 
the right to 


chenge Of dIKon*- 
thi8 produc1 without notice. 
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SN54HC597 
... 
FH OR FK PACKAGE 
(TOP VIEW) 
u 
u u 
umz>« 


3 
2 
1 


SER 


SRLOAD 


NC 


RCK 


SRCK 


IOU 
I/O: 
t§Zod 0: 
Vl 


SN54HC598 
... 
FH OR FK PACKAGE 
(TOP VIEW) 
um«U 
eeeUVl 
um«>o 


D/QD 


E/QE 


F/QF 


G/QG 


HIQH 


SERO 


SERl 
G. 


RCK 


SRCKEN 


• 


TYPES 
SN54HC597, 
SN54HC598, 
SN74HC597, 
SN74HC598 


8-BIT SHIFT REGISTERS 
WITH INPUT LATCHES 


SER (14) 
A (15) 
20 


B 
(1) 


C 
(21 
." 
o 
(3) 
::IJ0 
E 
(4) 
C 
F 
(5) 
C 
G 
(6) 
n 
(7) 
~ 
H 
."::IJm:s 
m 
~en 


'HeS98 


SRG8 
G (16) 
EN14 
SRClR 
(12) 
R 


SRCKEN 
(14) 
G4 


SRCK 
(13) 
4C5/4 - 
SRlOAD 
(9) 
C3 


RCK (15) 
C2 


DS 
(19) 
G1 


SERO (17) 


SER1 (18) 


(1) 
Z6 
A/QA 
3D 
(2) 
B/QB 
C> 


3D 


Z7 
(9) 
Qw 
C/Oc (3) 


D/QD (4) 


E/QE (5) 


F/QF (6) 


G/OG (7) 


H/QH (8) 


(11) Qw 


_ 
Pin numbers shown are for J and N packages. 


•• 
maximum ratings. recommended operating conditions. and electrical characteristics 


'HC597: 
See Table IV, page 2-10. 
'HC59B: 
See Table III, page 2-B. 


TEXAS "'!} 
INSTRUMENTS 


TYPES 
SN54HC597. 
SN54HC598. 
SN74HC597. 
SN74HC598 


8-BIT SHIFT REGISTERS 
WITH 
INPUT LATCHES 


timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 


VCC 
TA·25"C 
SN54HC' 
SN74HC' 


MIN 


UNIT 


MAX 
MIN 
MAX 
MIN 
MAX 


Clock frequency. 
RCK 


2V 
0 
5 


fclock 
or SRCK 
4.5 V 
0 
25 
MHz 


6V 
0 
29 


2V 
100 
RCK or SRCK 
4.5 V 
20 


Pulse 


high or low 
6V 
17 
tw 
duration 
2V 
100 


ns 


SRCLR low or 


SRLOAD low 
4.5 V 
20 


6V 
17 


SRCKEN low or 
2V 
100 


SRCLR high (inaet- 
4.5 V 
20 


ive) before 
SRCK T 
6V 
17 


RCK T before 
2V 
200 
tsu 
Setup time 
4.5 V 
40 
ns 
SRCK 1 (see Note 11 


6V 
34 


SER before SRCK 1 
2V 
100 


or A thru 
H 
4.5 V 
20 


before RCK 1 
6V 
17 


2V 
0 


th 
Hold time 
4.5 V 
0 
ns 


6V 
0 


TEXAS • 


INSTRUMENTS 


II 


• 


'HC597 
switching 
characteristics 
over recommended operating free-air temperature range (unless 
otherwise noted), CL = 50 pF (see Note 21 


FROM 
TO 
vCC 
TA" 
2S"C 
SNS4HCS97 
SN74HCS97 
PARAMETER 
UNIT 
(INPUT) 
IOUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
S 
8 


fmax 


RCK or 
4.5 V 
25 
35 
MHz 
SRCK 
6V 
29 
40 


2V 
75 


tpd 
SRCKI 
Ow 
4.5 V 
25 
ns 


6V 
21 


2V 
75 


tpd 
SRLOADI 
Ow 
4.5 V 
25 
ns 


6V 
21 


2V 
60 


tpHL 
SRCLR I 
Ow 
4.5 V 
20 
ns 


6V 
17 


2V 
60 


tpd 
RCKI 
Ow 
4.5 V 
20 
ns 


6V 
17 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54HC598. 
SN74HC598 


8·BIT SHIFT REGISTERS WITH INPUT LATCHES 


'HC598 
switching 
characteristics 
over recommended operating free-air temperature range (unless 
otherwise noted), CL = 50 pF (see Note 1) 


FROM 
TO 
vCC 


TA' 
25·C 
SN54HC598 
SN74HC598 


PARAMETER 
UNIT 
(INPUT) 
(OUTPUTI 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
5 
8 


fmax 


RCK or 
4.5 V 
25 
35 
MHz 


SRCK 
6V 
29 
40 


2V 
75 


tpd 
SRCKl 
QW 
4.5 V 
25 
ns 


6V 
21 


2V 
75 


tpd 
SRLOAO I 
QW 
4.5 V 
25 
ns 


6V 
21 


2V 
60 


tpHL 
SRCLR I 
QW 
4.5 V 
20 
ns 


6V 
17 


2V 
60 


tpd 
RCKl 
QW 
4.5 V 
20 
ns 


6V 
17 


2V 
60 


tpd 
SRCKl 
QA thru QH 
4.5 V 
20 
ns 


6V 
17 


2V 
60 


tpd 
SRLOAD I QA thru QH 
4.5 V 
20 
ns 


6V 
17 


2V 
75 


tpHL 
SRCLR I 
QA thru QH 
4.5 V 
25 
ns 


6V 
21 


2V 
66 


ten 
Gl 
QA thru QH 
4.5 V 
22 
ns 


6V 
19 


2V 
60 


tdis 
Gl 
QA thru QH 
4.5 V 
20 
ns 


6V 
17 


TEXAS '1!1 
INSTRUMENTS 


II 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC630. 
SN74HC630 


16·81T PARALLEL ERROR DETECTION 


AND CORRECTION CIRCUITS 


• 
High-Current 
3-State 
Outputs 
Can Drive up 


to 15 LSTTL Loads 


SN54HC630 
J PACKAGE 
SN74HC630 
J OR N PACKAGE 


(TOP VIEWI 


• 
Detects and Corrects 
Single-Bit 
Errors 


• 
Detects and Flags Dual-Bit Errors 


• 
Dependable Texas Instruments 
Quality and 


Reliability 


1 U28 


2 
27 


3 
26 


4 
25 


5 
24 


6 
23 


7 
22 


8 
21 


9 
20 


10 
19 


11 
18 


12 
17 


13 
16 


14 
15 


VCC 
5EF 
51 
SO 
CBO 
CB1 
CB2 
CB3 


CB4 
CBS 
DBlS 
DB14 
DB13 
DB12 


DEF 


DBO 
DB1 
DB2 
DB3 
DB4 
DBS 


DB6 
DB7 


DBB 
DB9 
DB10 
DB11 
GND 


description 


The 'HC630 
device 
is a 16-bit 
parallel error 
detection 
and correction 
circuit 
(EDAC) in a 


28-pin, 
600-mil 
package. 
It uses a modified 


Hamming code to generate a 6-bit check word 
from 
a 16-bit 
data word. 
This check 
word 
is 
stored 
along 
with 
the 
data 
word 
during 
the 


memory 
write 
cycle. 
During the memory 
read 


cycle, 
the 
22-bit 
words 
from 
memory 
are 
processed by the EDAC to determine 
if errors 


have occurred in memory. 


Single-bit 
errors 
in the 
16-bit 
data 
word 
are 


flagged and corrected. 


Single-bit errors in the 6-bit check word are flagged, and the CPU sends the EDAC through the correction 
cycle even though the 16-bit word is not in error. The correction 
cycle will simply pass along the original 
16-bit word in this case and produce error syndrome 
bits to pinpoint 
the error-generating 
location. 


Dual-bit errors are flagged but not corrected. 
These dual errors may occur in any two 
bits of the 22-bit 
word from memory (two errors in the 16-bit data word, two errors in the 6-bit check word, or one error 
in each word). 


The gross-error condition of all lows or all highs from memory will be detected. 
Otherwise, 
errors in three 
or more bits of the 22-bit 
word are beyond the capabilities 
of these devices to detect. 


The SN54HC630 is characterized for operation over the full military temperature range of - 55°C to 125°C. 
The SN74HC630 
is characterized 
for operation 
from 
- 40°C 
to 85 °C. 


MEMORY 
CONTROL 
ERROR FLAGS 


CYCLE 
S1 
SO 
EDAC FUNCTION 
DATA 
I/O 
CHECK WORD 
I/O 
I 
SEF 
DEF 


WRITE 
L 
L 
Generate Check Word 
Input 
Data 
Output Check Word 
L 
T 
l 


READ 
l 
H 
Read Data & Check Word 
Input 
Data 
Input Check Word 
l 
I 
l 


READ 
H 
H 
latch 
& Flaa Errors 
Latch 
Data 
Latch Check Word 
Enabled 


READ 
Correct 
Data 
Word 
& 
H 
l 
Output 
Corrected 
Data 
Output 
Syndrome 
Bits 
Enabled 
Generate Syndrome 
Bits 


TEXAS '1!1 
INSTRUMENTS 


II 


TYPES SN54HC630. 
SN74HC630 


16-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


LATCH 
PARITY 
GENERATOR 


12 


OE 
6 
12 
ERROR 
SEF 


DETECTOR 
DEF 


OE 
12 
16 
LATCH 


TOTAL 
NUMBER 
OF ERRORS 
ERROR FLAGS 
DATE CORRECTION 


16-BIT 
DATA 
6-BIT 
CHECK WORD 
SEF 
DEF 


0 
0 
L 
L 
Not Applicable 


1 
0 
H 
L 
Correction 


0 
, 
H 
L 
Correction 
, 
, 
H 
H 
Interrupt 


2 
0 
H 
H 
Interrupt 


0 
2 
H 
H 
Interrupt 


In order to be able to determine 
whether 
the data from the memory is acceptable 
to use as presented 
to the bus. the EDAC must be strobed to enable the error flags and the flags will have to be tested for 
the zero condition. 


The first case in the error function 
table represents the normal, no-error condition. 
The CPU sees lows 
on both flags. The next two cases of single-bit errors require data correction. Although the EDAC can discern 
the single check bit error and ignore it. the error flags are identical to the single error in the 16-bit data 
word. The CPU will ask for data correction in both cases. An interrupt condition to the CPU results in each 
of the last three cases, where dual errors occur. 


TEXAS l/} 
INSTRUMENTS 


TYPES SN54HC630, 
SN74HC630 


16·811 PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


error detection and correction details 


During a memory write cycle, six check bits (CBO-CB5) are generated by eight-input parity generators using 
the data bits as defined below. During a memory read cycle, the 6-bit check word is retrieved along with 
the actual data. 


CHECK WORD 
16-BIT 
DATA 
WORD 


BIT 
0 
1 
2 
3 
4 
5 
6 
7 
B 
9 
10 
11 
12 
13 
14 
15 


CBO 
X 
X 
X 
X 
X 
X 
X 
X 


CBl 
X 
X 
X 
X 
X 
X 
X 
X 


CB2 
X 
X 
X 
X 
X 
X 
X 
X 


CB3 
X 
X 
X 
X 
X 
X 
X 
X 


CB4 
X 
X 
X 
X 
X 
X 
X 
X 


CB5 
X 
X 
X 
X 
X 
X 
X 
X 


Error detection is accomplished as the 6-bit check word and the 16-bit data word from memory are applied 
to internal parity generators/checkers. 
If the parity of all six groupings of data and check bits are correct, 
it is assumed that no error has occured and both error flags will be low. lit should be noted that the sense 
of two of the check bits, bits CBO and CB1, is inverted to ensure that the gross-error condition of all lows 
and all highs is detected.) 


If the parity of one or more of the check groups is incorrect, 
an error has occurred and the proper error 
flag or flags will be set high. Any single error in the 16-bit data word will change the sense of exactly 
three bits of the 6-bit check word. 
Any single error in the 6-bit check word changes the sense of only 
that one bit. In either case, the single error flag will be set high while the dual error flag will remain low. 


Any two-bit 
error will change the sense of an even number of check bits. The two-bit 
error is not correctable 
since the parity tree can only identify single-bit errors. Both error flags are set high when any two-bit 
error 
is detected. 


Three or more simultaneous 
bit errors can fool the EDAC into believing that no error, a correctable 
error, 


or an uncorrectable 
error has occurred 
and produce erroneous results in all three cases. 


Error correction 
is accomplished 
by identifying 
the bad bit and inverting 
it. Identification 
of the erroneous 


bit is achieved by comparing the 16-bit data word and 6-bit check word from memory with the new check 
word with 
one (check word error) or three (data word error) inverted 
bits. 


As the corrected 
word is made available on the data word I/O port, the check word I/O port presents a 
6-bit syndrome error code. This syndrome 
code can be used to identify 
the bad memory chip. 


TEXAS • 


INSTRUMENTS 


II 


TYPES SN54HC630. 
SN74HC630 


16-81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


SYNDROME 
ERROR CODE 


ERROR LOCATION 
CBa 
CBl 
CB2 
CB3 
CB4 
CBS 


DBa 
L 
L 
H 
L 
H 
H 


DBl 
L 
H 
L 
L 
H 
H 


DB2 
H 
L 
L 
L 
H 
H 


DB3 
L 
L 
H 
H 
L 
H 


DB4 
L 
H 
L 
H 
L 
H 


DBs 
H 
L 
L 
H 
L 
H 


DB6 
H 
L 
H 
L 
L 
H 


DBl 
H 
H 
L 
L 
L 
H 


DBB 
L 
L 
H 
H 
H 
L 


DB9 
L 
H 
L 
H 
H 
L 


DB10 
L 
H 
H 
L 
H 
L 


DB11 
H 
L 
H 
L 
H 
L 


DB12 
H 
H 
L 
L 
H 
L 


DB13 
L 
H 
H 
H 
L 
L 


DB14 
H 
L 
H 
H 
L 
L 


DBls 
H 
H 
L 
H 
L 
L 


CBo 
L 
H 
H 
H 
H 
H 


CBl 
H 
L 
H 
H 
H 
H 


CB2 
H 
H 
L 
H 
H 
H 


CB3 
H 
H 
H 
L 
H 
H 


CB4 
H 
H 
H 
H 
L 
H 


CBS 
H 
H 
H 
H 
H 
L 


NO ERROR 
H 
H 
H 
H 
H 
H 


TEXAS -1!1 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC632, 
SN74HC632 


32·BIT 
PARALLEL ERROR DETECTION 
AND CORRECTION CIRCUITS 


• 
High-Current 
3-State 
Outputs 
Can Drive up 


to 1 5 lSTTL 
loads 


• 
Detects 
and Corrects 
Single-Bit 
Errors 


• 
Detects 
and Flags Dual-Bit 
Errors 


• 
Built-In 
Diagnostic 
Capability 


• 
Fast Write 
and Read Cycle 
Processing 


Times 


• 
Byte-Write 
Capability 


• 
Dependable 
Texas 
Instruments 
Quality 
and 


Reliability 


LEDBO 


MERR 


ERR 
oBO 


OBl 
OB2 
OB3 
OB4 
OB5 
OEBO 
OB6 


OB7 
GNO 
OB8 
OB9 
OEB1 
OB10 
OB11 
OB12 
OB13 
OB14 
OB15 
CB6 
CB5 
CB4 
OECB 


VCC 
Sl 
SO 
OB31 
OB30 
OB29 
OB28 
OB27 
OB26 
OEB3 
oB25 
oB24 
GNo 
oB23 
oB22 
OEB2 
oB21 
oB20 
oB19 
oB18 
oB17 
oB16 
CBO 
CB1 
CB2 
CB3 


description 


The 'HC632 
is a 32-bit 
parallel error detection 


and 
correction 
circuit 
(EDAC) 
in 
a 
52-pin, 
600-mil 
package. It uses a modified Hamming 


code to generate 
a 7-bit check 
word 
from 
a 
32-bit 
data word. 
This check word 
is stored 


along with 
the data word 
during the memory 


write cycle. During the memory read cycle, the 
39-bit words from memory are processed by the 
EDAC to determine 
if errors have occurred 
in 
memory. 


Single-bit 
errors in the 
32-bit 
data word 
are 
flagged and corrected. 


Single-bit 
errors in the 7-bit check 
word 
are 


flagged, and the CPU sends the EDAC through 
the correction cycle even though the 32-bit data 
word is not in error. The correction 
cycle will 


simply pass along the original 32-bit data word 
in this case and produce error syndrome bits to 
pinpoint the error-generating 
location. 


Dual-bit errors are flagged but not corrected. 
These errors may occur in any two bits of the 39-bit word 
from memory (two errors in the 32-bit data word, two errors in the 7-bit check word, or one error in each 
word). The gross-error condition of all lows or all highs from memory will be detected. 
Otherwise, 
errors 
in three or more bits of the 39-bit 
word are beyond the capabilities 
of these devices to detect. 


Read-modify-write 
(byte-control) 
operations can be performed 
with the 'HC632 
EDAC by using output 
latch enable, lEDBO, and the individual OEBO thru OEB3 byte control pins. 


Diagnostics 
are performed 
on the EDAC by controls 
and internal paths that allow the user to read the 
contents of the DB and CB input latches. These will determine if the failure occured in memory or in the 
EDAC. 


The SN54HC632 is characterized for operation over the full military temperature range of - 55°C to 125°C. 
The SN74HC632 
is characterized 
for operation from 
- 40°C 
to B5 °C. 


Thls document contllins infonTl8tion on a product under 
development. T.J1•• ln.tru~nt. 
r••• rv•• the right to 


chlinga 
or 
discontinue 
this 
product 
wtthout 
notlc 
•. 
TEXAS 
~ 
INSTRUMENTS 


II 


• 


TYPES SN54HC632. 
SN74HC632 
32-81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


DB CONTROL 
CB 
MEMORY 
EDAC 
CONTROL 
OEBO THRU 
DB OUTPUT 
LATCH 
ERROR FLAGS 


DATA 
1/0 
LEDBO 
CHECK 
1/0 
CONTROL 
ERR 
MERR 
CYCLE 
FUNCTION 
S1 
SO 
OEB3 
OECB 


Generate 
Output 
H 
H 
Write 
L 
L 
Input 
H 
X 
L 
check word 
check bits t 


memory write cycle details 


During a memory write cycle, the check bits ICBO thru CB6) are generated internally in the EDAC by seven 
16-input 
parity generators 
using the 32-bit data word as defined in Table II. These seven check bits are 
stored in memory along with the original 32-bit data word. This 32-bit word will later be used in the memory 
read cycle for error detection. 


CHECK WORD 
32·BIT 
DATA 
WORD 


BIT 
31 
30 
29 
2B 27 
26 
25 
24 
23 
22 
21 
20 
19 
1B 17 
16 
15 
14 
13 
12 
11 
10 
9 
B 
7 
6 
5 
4 
3 
2 
1 
0 


CBO 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 


CBl 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 


CB2 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 


CB3 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 


CB4 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 


CB5 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 


CB6 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 


During a memory read cycle, the 7-bit check word is retrieved along with the actual data. In order to be 
able to determine 
whether 
the data from memory is acceptable to use as presented to the bus, the error 


flags must be tested to determine 
if they are at the high level. 


The first case in Table III represents the normal, no-error conditions. 
The EDAC presents highs on both 
flags. The next two cases of single-bit errors give a high on MERR and a low on ERR, which is the signal 
for a correctable 
error, and the EDAC should be sent through 
the correction 
cycle. The last three cases 
of double-bit 
errors will cause the EDAC to signal lows on both ERR and MERR, which 
is the interrupt 


indication 
for the CPU. 


TOTAL 
NUMBER 
OF ERRORS 
ERROR FLAGS 


32-BIT 
DATA 
WORD 
7-BIT CHECK WORD 
ERR 
MERR 
DATA 
CORRECTION 


0 
0 
H 
H 
Not applicable 


1 
0 
L 
H 
Correction 


0 
1 
L 
H 
Correction 


1 
1 
L 
L 
Interrupt 


2 
0 
L 
L 
Interrupt 


0 
2 
L 
L 
Interrupt 


TEXAS -1.!1 
INSTRUMENTS 


TYPES SN54HC632. 
SN74HC632 


32·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


Error detection 
is accomplished 
as the 7-bit check word and the 32-bit data word from memory are applied 
to internal parity generators/checkers. 
If the parity of all seven groupings of data and check bits are correct, 


it is assumed that 
no error has occurred 
and both error flags will be high. 


If the parity of one or more of the check groups is incorrect, 
an error has occurred 
and the proper error 
flag or flags will be set low. Any single error in the 32-bit 
data word will change the state of either three 
or five bits of the 7-bit check word. 
Any single error in the 7-bit check word changes the state of only 
that one bit. In either case, the single error flag (ERR) will be set low while the dual error flag (MERR) will 
remain high. 


Any two-bit 
error will change the state of an even number of check bits. The two-bit 
error is not correctable 
since the parity tree can only identify 
single-bit errors. Both error flags are set low when any two-bit 
error 
is detected. 


Three or more simultaneous 
bit errors can cause the EOAC to believe that no error, a correctable 
error, 


or an uncorrectable 
error has occurred 
and will produce erroneous 
results in all three cases. It should be 
noted that the gross-error 
conditions 
of all lows and all highs will be detected. 


MEMORY 
EDAC 
CONTROL 
DB CONTROL 
DB OUTPUT 
LATCH 
CB 


OEBO THRU 
ERROR FLAGS 


CYCLE 
FUNCTION 
S1 
SO 
DATA 
I/O 
LEDBO 
CHECK 1/0 
CONTROL 
ERR 
MERR 
OEB3 
OECB 


Read 
Read 
& flag 
H 
L 
Input 
H 
X 
Input 
H 
Enabled! 


latch 
input 
Latched 
Latched 


Read 
data 
& check 
H 
H 
input 
H 
L 
input 
H 
Enabledt 


bits 
data 
check 
word 


Output 
Output 
Output 


Read 
corrected 
data 
H 
H 
corrected 
L 
X 
syndrome 
L 
Enabledt 


& syndrome 
bit 
data word 
bitst 


As the corrected 
word is made available on data I/O port (DBa thru OB31 I. the check word I/O port (CBO 


thru CB6) presents a 7-bit syndrome 
error code. This syndrome 
error code can be used to locate the bad 


memory 
chip. See Table V for syndrome 
decoding. 
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SYNDROME 
BITS 
ERROR 


6 
5 
4 
3 
2 
1 0 


L 
L 
L 
L 
L 
L 
L 
une 


L 
L 
L 
L 
L 
L 
H 
2-bi! 


L 
L 
L 
L 
L 
H 
L 
2-bit 


L 
L 
L 
L 
L 
H 
H 
une 


L 
L 
L 
L 
H 
L 
L 
2-bit 


L 
L 
L 
L 
H 
L 
H 
une 


L 
L 
L 
L 
H 
H 
L 
une 


L 
L 
L 
L 
H 
H 
H 
2-bit 
L 
L 
L 
H 
L 
L 
L 
2-bit 


L 
L 
L 
H 
L 
L 
H 
une 


L 
L 
L 
H 
L 
H 
L 
OB31 


L 
L 
L 
H 
L 
H 
H 
2-bit 


L 
L 
L 
H 
H 
L 
L 
une 


.L 
L 
L 
H 
H 
L 
H 
2-bit 
L 
L 
L 
H 
H 
H 
L 
2-bit 


L 
L 
L 
H 
H 
H 
H 
OB30 


L 
L 
H 
L 
L 
L 
L 
2-bit 


L 
L 
H 
L 
L 
L 
H 
une 


L 
L 
H 
L 
L 
H 
L 
OB29 
L 
L 
H 
L 
L 
H 
H 
2-bi! 
L 
L 
H 
L 
H 
L 
L 
OB28 


L 
L 
H 
L 
H 
L 
H 
2-bi! 


L 
L 
H 
L 
H 
H 
L 
2-bit 


L 
L 
H 
L 
H 
H 
H 
OB27 
L 
L 
H 
H 
L 
L 
L 
OB26 


L 
L 
H 
H 
L 
L 
H 
2-bit 


L 
L 
H 
H 
L 
H 
L 
2-bit 


L 
L 
H 
H 
L 
H 
H 
OB25 


L 
L 
H 
H 
H 
L 
L 
2-bit 


L 
L 
H 
H 
H 
L 
H 
OB24 
L 
L 
H 
H 
H 
H 
L 
une 
L 
L 
H 
H 
H 
H 
H 
2-bit 


SYNDROME 
BITS 
ERROR 


6 
5 
4 
3 
2 
1 
0 


H 
H 
L 
L 
L 
L 
L 
une 


H 
H 
L 
L 
L 
L 
H 
2-bi! 


H 
H 
L 
L 
L 
H 
L 
2-bit 


H 
H 
L 
L 
L 
H 
H 
OB23 


H 
H 
L 
L 
H 
L 
L 
2-bi! 


H 
H 
L 
L 
H 
L 
H 
DB22 


H 
H 
L 
L 
H 
H 
L 
DB21 


H 
H 
L 
L 
H 
H 
H 
2-bi! 


H 
H 
L 
H 
L 
L 
L 
2-bi! 


H 
H 
L 
H 
L 
L 
H 
DB20 


H 
H 
L 
H 
L 
H 
L 
DB19 


H 
H 
L 
H 
L 
H 
H 
2-bi! 


H 
H 
L 
H 
H 
L 
L 
DB18 


H 
H 
L 
H 
H 
L 
H 
2-bit 


H 
H 
L 
H 
H 
H 
L 
2-bit 


H 
H 
L 
H 
H 
H 
H 
CB4 


H 
H 
H 
L 
L 
L 
L 
2-bit 


H 
H 
H 
L 
L 
L 
H 
DB16 


H 
H 
H 
L 
L 
H 
L 
une 


H 
H 
H 
L 
L 
H 
H 
2-bit 


H 
H 
H 
L 
H 
L 
L 
OB17 


H 
H 
H 
L 
H 
L 
H 
2-bit 


H 
H 
H 
L 
H 
H 
L 
2-bit 


H 
H 
H 
L 
H 
H 
H 
CB3 


H 
H 
H 
H 
L 
L 
L 
une 


H 
H 
H 
H 
L 
L 
H 
2-bit 


H 
H 
H 
H 
L 
H 
L 
2-bit 


H 
H 
H 
H 
L 
H 
H 
CB2 


H 
H 
H 
H 
H 
L 
L 
2-bit 


H 
H 
H 
H 
H 
L 
H 
CBl 


H 
H 
H 
H 
H 
H 
L 
CBO 


H 
H 
H 
H 
H 
H 
H 
none 


SYNDROME 
BITS 
ERROR 
6 
5 
4 
3 
2 
1 
0 


L 
H 
L 
L 
L 
L 
L 
2-bit 


L 
H 
L 
L 
L 
L 
H 
une 
L 
H 
L 
L 
L 
H 
L 
DB7 


L 
H 
L 
L 
L 
H 
H 
2-bit 


L 
H 
L 
L 
H 
L 
L 
DB6 


L 
H 
L 
L 
H 
L 
H 
2-bit 


L 
H 
L 
L 
H 
H 
L 
2-bit 


L 
H 
L 
L 
H 
H 
H 
DB5 
L 
H 
L 
H 
L 
L 
L 
DB4 


L 
H 
L 
H 
L 
L 
H 
2-bit 


L 
H 
L 
H 
L 
H 
L 
2·bit 


L 
H 
L 
H 
L 
H 
H 
DB3 
L 
H 
L 
H 
H 
L 
L 
2-bit 


L 
H 
L 
H 
H 
L 
H 
DB2 
L 
H 
L 
H 
H 
H 
L 
une 


L 
H 
L 
H 
H 
H 
H 
2-bit 


L 
H 
H 
L 
L 
L 
L 
DBO 


L 
H 
H 
L 
L 
L 
H 
2-bit 


L 
H 
H 
L 
L 
H 
L 
2-bit 


L 
H 
H 
L 
L 
H 
H 
une 
L 
H 
H 
L 
H 
L 
L 
2-bit 


L 
H 
H 
L 
H 
L 
H 
OBI 
L 
H 
H 
L 
H 
H 
L 
une 
L 
H 
H 
L 
H 
H 
H 
2-bit 


L 
H 
H 
H 
L 
L 
L 
2-bit 


L 
H 
H 
H 
L 
L 
H 
une 


L 
H 
H 
H 
L 
H 
L 
une 
L 
H 
H 
H 
L 
H 
H 
2-bit 


L 
H 
H 
H 
H 
L 
L 
une 
L 
H 
H 
H 
H 
L 
H 
2-bit 
L 
H 
H 
H 
H 
H 
L 
2-bit 


L 
H 
H 
H 
H 
H 
H 
CB6 


SYNDROME 
BITS 
ERROR 
6 
5 
4 
3 
2 
1 
0 
H 
L 
L 
L 
L 
L 
L 
2-bit 


H 
L 
L 
L 
L 
L 
H 
une 


H 
L 
L 
L 
L 
H 
L 
une 


H 
L 
L 
L 
L 
H 
H 
2-bit 


H 
L 
L 
L 
H 
L 
L 
une 


H 
L 
L 
L 
H 
L 
H 
2-bi! 


H 
L 
L 
L 
H 
H 
L 
2-bi! 


H 
L 
L 
L 
H 
H 
H 
une 
H 
L 
L 
H 
L 
L 
L 
une 
H 
L 
L 
H 
L 
L 
H 
2-bit 
H 
L 
L 
H 
L 
H 
L 
2-bit 
H 
L 
L 
H 
L 
H 
H 
DB15 
H 
L 
L 
H 
H 
L 
L 
2-bit 
H 
L 
L 
H 
H 
L 
H 
une 


H 
L 
L 
H 
H 
H 
L 
DB14 
H 
L 
L 
H 
H 
H 
H 
2-bit 
H 
L 
H 
L 
L 
L 
L 
une 


H 
L 
H 
L 
L 
L 
H 
2-bit 
H 
L 
H 
L 
L 
H 
L 
2-bit 
H 
L 
H 
L 
L 
H 
H 
DB13 
H 
L 
H 
L 
H 
L 
L 
2-bit 
H 
L 
H 
L 
H 
L 
H 
DB12 
H 
L 
H 
L 
H 
H 
L 
DBll 
H 
L 
H 
L 
H 
H 
H 
2-bit 
H 
L 
H 
H 
L 
L 
L 
2-bit 
H 
L 
H 
H 
L 
L 
H 
DB10 
H 
L 
H 
H 
L 
H 
L 
DB9 
H 
L 
H 
H 
L 
H 
H 
2-bit 
H 
L 
H 
H 
H 
L 
L 
DBB 
H 
L 
H 
H 
H 
L 
H 
2-bit 
H 
L 
H 
H 
H 
H 
L 
2-bit 
H 
L 
H 
H 
H 
H 
H 
CB5 


CB X = error in check bit X 
DB Y = error in data 
bit Y 
2-bi! = double-bit error 
une = uncorrectable multibit error 


read-modify-write (byte control) operations 


The 'HC632 
is capable of byte-write 
operations. 
The 39-bit word from memory must first be latched into 
the OB and CB input latches. 
This is easily accomplished 
by switching 
from the read and flag mode 
(51 = H,50 = L) to the latch input mode (51 = H,50 = HI. The EOAC will then make any corrections, 
if necessary, to the data word and place it at the input of the output 
data latch. This data word 
must 
then be latched into the output 
data latch by taking 
LEQBOfrom a low to a high. 


Byte control 
can now be employed 
on the data word through 
the OEBO through 
OEB3 controls. 
OEBO 
controls 
OBO-OB7 
(byte 0), OEB1 controls OB8-0B15 
(byte 1), OEB2 controls 
0816-0823 
(byte 21, 
and OE83 controls 
0824-0831 
(byte 3). Placing a high on the byte control will disable the output and 
the user can modify the byte. If a low is placed on the byte control, 
then the original byte is allowed to 
pass onto the data bus unchanged. 
If the original data word is altered through byte control, 
a new check 


word must be generated before it is written back into memory. This is easily accomplished by taking control 
51 and 50 low. Table VI lists the read-modify-write 
functions. 
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DB OUTPUT 
ERROR FLAG 
MEMORY 
CONTROL 
OEBn! 


GB 


EDAC FUNCTION 
BYTEnl 
LATCH 
CHECK I/O 


ERR 
MERR 
CYCLE 
51 
SO 
LEDBO 


CONTROL 


Read 
Read & Flag 
H 
L 
Input 
H 
X 
Input 
H 
Enabled 


Latched 
Latched 


Read 


Latch 
Input 
data 


H 
H 
Input 
H 
L 
H 
Enabled 
& check bits 


Input 


data 
check word 


Latched 
Hi-Z 
H 
Latch corrected 
------ 
------- 


Read 
data word into 
H 
H 


output 


H 
H 


Output 
Enabled 


data 
Syndrome 
L 


output 
latch 
word 
bits 


Input 


ModIfy appropriate 
modified 
H 


Modify 
byte or bytes & 
BYTEO 
Output 
L 
L 
- ----- 
H 
L 
H 
H 


Iwrite 
generate new 
Output 
check word 


check word 
unchanged 
L 


BYTEO 


10EBO controls 
DBO-DBl 
IBYTEOJ. OEBl 
controls 
DB8- 
DB15 (BYTE1), OEB2 controls 
DB' 6-DB23 
IBYTE2), OEB3 controls 
DB24-DB31 


IBYTE3). 


diagnostic operations 


The 'HC632 
is capable of diagnostics that will allow the user to determine whether the EDAC or the memory 
is failing. 
The diagnostic 
function 
tables will help the user to see the possibilities 
for diagnostic 
control. 


In the diagnostic 
mode (S1 = L, SO = Hj, the checkword 
is latched into the input latch while the data 
input 
latch 
remains 
transparent. 
This 
lets the user apply 
various 
data 
words 
against 
a fixed 
known 
checkword. 
If the user applies a diagnostic 
data word with an error in any bit location, the ERR flag should 
be low. If a diagnostic 
data word with two errors in any bit location 
is applied, the MERR flag should be 
low. After the checkword 
is latched into the input latch, it can be verified by taking OECB low. This outputs 
the latched checkword. 
The diagnostic 
data word can be latched into the output 
data latch and verified. 


By changing from the diagnostic 
mode (S1 = L, SO = H) to the correction 
mode (S1 = H, SO = H), the 


user can verify that the EDAC will correct the diagnostic data word. Also, the syndrome bits can be produced 
to verify 
that the EDAC pinpoints 
the error location. 
Table VII lists the diagnostic 
functions. 
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DB BYTE 
DB DUTPUT 
CB 
CONTROL 
ERROR fLAGS 


EDAC fUNCTION 
DATA 
110 
CONTROL 
LATCH 
CHECK 110 
CONTROL 
ERR 
MERR 
S1 
SO 
OEBn 
LEDBO 
OECB 


Read 
& flag 
H 
L 


Input correct 


H 
X 
Input correct 


H 
H 
H 
data word 
check bIts 


Latch input check 


Input 
Latched 
word while data 


L 
H 
diagnostic 
H 
L 
input 
H 
Enabled 
input latch remains 


data 
wordl 
check bits 
transparent 


Latch diagnostic 
Input 
Output 
latched 


L 
data 
word 
Into 
L 
H 
diagnostic 
H 
H 
I- ~h~c~ ~t~ 
__ 
Enabled 
output latch 
data 
wordt 
---- 
Hi-Z 
H 


Latched 
Output 
Latch diagnostic 
input 
syndrome 
L 
data word into 
H 
H 
H 
H 
Enabled 


input latch 


diagnostic 
bits------- ----- 
data 
word 
Hi-Z 
H 


Output 
diagnostic 
Output 
Output 


syndrome 
L 
data word & 
H 
H 
diagnostic 
L 
H 
Enabled 


bits 


syndrome 
bits 
data word 
------- ---- 
Hi-Z 
H 


Output corrected 
Output 
Output 


diagnostic 
data 
corrected 
syndrome 
L 
H 
H 
L 
L 
Enabled 
word 
& output 
diagnostic 
~i~ 
_____ 
---- 
syndrome bits 
data word 
Hi-Z 
H 


""C 
:JJo 
C 
C 
("')-4 


""C 
:JJm< 


~ 
t Diagnostic data is a data word with an error in one bit location except when testing the MERR error flag. In this case, the diagnostic 
< 
data word will contain errors in two bit locations. 


C/) 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54HC632, 
SN74HC632 


32·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


DECODER 


X/Y 
0 


LATCHES 


CBO· 
CB6 


MUX 


BUFFERS 
32 


ERROR 


OECB 
DETECTOR 
LATCHES 


C1 


DBO-DB7 
10 
32 
DB8-DB15 
10 


DB16-DB23 
10 


DB24·DB31 
10 


8 
8 
8 
8 
BUFFERS 
32 


OEBO 
EN 
ERROR 


CORRECTOR 


OEB1 
=1 


OEB2 
10 
32 


132 
OEB3 
x-ORI 


LEDBO 


SYNDROME 
GENERATOR 


=1 


BIT·IN· 
ERROR 


DECODER 


EN 


maximum ratings, recommended operating conditions, and electrical characteristics 


See Table III, page 2-8. 


TEXAS "'!} 
INSTRUMENTS 


II 


TYPES SN54HC632, 
SN74HC632 
32·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


CORRECT-----------al 
I 
I 


1_' 
-- 


~READ 
I 
I 


so 1_' 
J 


~ 
~r__ 


_______________ 
~r__ 


~ 
~r__ 
m 


~ 
~r__ 
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TYPES SN54HC632. 
SN74HC632 


32·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


mo ------------------------ 
THRU 
~ 
~r_ 


om 
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II 


II 


HIGH·SPEEO 
CMOS LOGIC 


TYPES SN54HC670. 
SN74HC670 


4·BY·4 REGISTER FILES WITH 3·STATE OUTPUTS 


• 
Separate 
ReadlWrite 
Addressing 
Permits 


Simultaneous 
Reading 
and Writing 


• 
Organized 
as 4 Words 
of 4 Bits 


• 
Expandable 
to 512 Words 
of n-Bits 


• 
For Use as: 
Scratch-Pad 
Memory 
Buffer 
Storage 
Between 
Processors 
Bit Storage 
in Fast Multiplication 
Designs 


• 
High-Current 
3-State 
Outputs 
Can Drive 
up 


to 15 LSTTL 
Loads 


• 
Package 
Options 
Include 
Small 
Outline 
(SO) and 


Ceramic 
Chip 
Carriers 
in Addition 
to Plastic 


and Ceramic 
DIPs 


• 
Dependable 
Texas 
Instruments 
Quality 


and Reliability 


description 


The SN54HC670 
and SN74HC670 
are 16-bit 
register files. The register file is organized as 4 
wores 
of 
4 
bits 
each 
and separate 
on-chip 
decoding 
is provided 
for addressing 
the four 
word locations to either write-in or retrieve data. 
This 
permits 
simultaneous 
writing 
into 
one 
location and reading from another word location. 


Four data inputs are used to supply the 4-bit 
word 
to 
be stored. 
Location 
of the 
word 
is 
determined by the write-address 
inputs WA and 
WB in conjunction 
with 
a write-enable 
signal 


GW. Data applied at the inputs should be in its 
true form. That is, if a high-level signal is desired 
from the output, 
a high-level is applied at the 
data input for that particular bit location. When 
GW is high, the data inputs are inhibited and their 
levels can cause no change in the information 
stored in the internal latches. When the read- 
enable input GR is high, the data outputs 
are 
inhibited and go into the high-impedance 
state. 


The 
individual 
address 
lines 
permit 
direct 
acquisition 
of data stored 
in any four 
of the 
latches. Four individual decoding gates are used 
to complete 
the address for reading a word. 


When the read address is made in conjunction 
with the read-enable signal, the word appears at 
the four outputs. 


SN54HC670 
..• J PACKAGE 
SN74HC670 
.•. J OR N OR 0 (= SO) PACKAGE 
(TOP VIEW) 


02 
1 U16 
VCC 


03 
2 
15 
01 
04 
3 
14 
WA 


RS 
4 
13 
Ws 
RA 
5 
12 
GW 


Q4 
6 
11 
GR 
Q3 
7 
10 
Q1 
GNO 
8 
9 
Q2 


SN54HC670 
... 
FH OR FK PACKAGE 


(TOP VIEW) 
u 
MC'lUU_ 
002>0 


3 
2 
1 2019 


04 
4 
18 
WA 


RS 
5 
17 
Ws 
NC 
6 
16 
NC 


RA 
7 
15 
GW 
Q4 
8 
14 
GR 


"- 


910111213/ 


MOUN 
•.... 
02200 
(9 


RAM 4x4 
O}lA 
.Q. 


1 
3 


0}2A 
.Q. 


1 
3 


C4IWRITE] 


EN (READ! 


(10) 01 


19) 02 


(7) 
03 


16) 04 
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II 


TYPES SN54HC670. 
SN74HC670 
4·BY·4 REGISTER FILES WITH 3·STATE OUTPUTS 


This arrangement-data-entry 
addressing separate from data-read addressing and individual sense line- 
eliminates recovery times, permits simultaneous 
reading and writing, 
and is limited in speed only by the 


write time and the read time. The register file has a nondestructive 
readout in that data is not lost when 


addressed. 


The outputs 
are high-current, 
three-state 
outputs. 
These outputs 
may be bus connected 
for increasing 
the word capacity. 
Any number of these registers may be paralleled to provide n-bit word length. 


The SN54HC670 is characterized for operation over the full military temperature range of - 55°C to 125°C. 
The SN74HC670 
is characterized 
for operation 
from 
-40°C 
to 85°C. 


WRITE INPUTS 
WORD 


WB 
WA 
Gw 
0 
1 
2 
3 


L 
L 
L 
0-0 
00 
00 
00 


L 
H 
L 
00 
O~D 
00 
00 


H 
L 
L 
00 
00 
O~D 
00 
H 
H 
L 
00 
00 
00 
O~D 


X 
X 
H 
00 
00 
00 
00 


READ INPUTS 
OUTPUTS 


RB 
RA 
GR 
01 
02 
03 
04 


L 
L 
L 
WOBl 
WOB2 
WOB3 
WOB4 


L 
H 
L 
W1Bl 
W1B2 
W1B3 
W1B4 


H 
L 
L 
W2Bl 
W2B2 
W2B3 
W2B4 


H 
H 
L 
W3Bl 
W3B2 
W3B3 
W3B4 


X 
X 
H 
Z 
Z 
Z 
Z 


NOTES: 
A. H = high level, L = low level, X = irrelevant. Z = high impedance (off1 
B. (Q = OJ = The four selected internal flip-flop outputs will assume the states applied to the four external data inputs. 
C. 00 
= the level of Q before the indicated input conditions 
were established. 


o. WOB1 = The first bit of word 0, etc. 


maximum ratings, recommended operating conditions, and electrical characteristics 


See Table III, page 2-8. 


TEXAS ~ 


INSTRUMENTS 


HIGH-SPEED 
CMOS LOGIC 


• 
Full Look-Ahead 
for High-Speed 
Operations 
on Long Words 


• 
Arithmetic 
Operating 
Modes 
Addition 
Subtraction 
Shift Operand 
A One Position 
Magnitude 
Comparison 
Plus Twelve 
Other Arithmetic 
Operations 


• 
Logic 
Function 
Modes 
Exclusive-OR 
Comparator 
AND, NAND, OR, NOR 
'HC881 Provides 
Status 
Register 
Checks 
Plus Ten Other Logic 
Operations 


• 
Package 
Options 
Include 
Small Outline 
(SO) and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


logic 
symbol 


SO (6) 
ALU 


S1 
151 l~ 


S2 
141 


S3 
131 
31 


M 
(8) 
4 


Cn 
17I 
CI 


AD 


TYPES SN54HC181, 
SN54HC881 
SN74HC181, 
SN74HC881 
ARITHMETIC 
LOGIC UNITS/FUNCTION 
GENERATORS 


SN54HC181, 
SN54HC881 
... 
JT PACKAGE 
SN74HC181, 
SN74HC881 
... 
JT OR NT OR D(~ 
SO) PACKAGE 
(TOP VIEW) 


80 
1 U 24t=: ~CC 
AO 
2 
23 
A1 


S3 
3 
22 
81 
52 
4 
21 
A2 


51 
5 
20 
82 
50 
6 
19 
A3 
Cn 
18 
83 


M 
~ 
17 
G 
1'0 
19 
16 
Cn+4 
1'1 
10 
15 
P 
F2 
11 
14 
A=B 


GND 
12 
13 
1'3 


SN54HC181, 
SN54HC881 
... 
FH OR FK PACKAGE 


(TOPVIEWj 
u 
MOOUU 
•...•... 
cnl<l:lal 
z 
> I<l:lal 


4 
3 
2 
1 282726 
S2 
5 
25 
A2 


51 
6 
24 
82 
50 
7 
23 
A3 
NC 
8 
22 
NC 
Cn 
9 
21 
83 


M 
10 
20 
G 
FO 
'1 
19 
Cn+4 


121314151617 
18 


I~l~ 
~ 
~I~ 
~I(l. 


<:l 
<l: 


PRODUCT 
PREVIEW 


~ 
document 
cont8Ins 
InfonMdon 
on • product 
...,... 


development. 
Texas tnStrurnentS,.MrHS 
the right to 


chMtge 
Of cIecontt- 
thh product wfthout 
notice. 
TEXAS 
~ 
INSTRUMENlS 


II 


The 'HC181 
and 'HC881 
are arithmetic 
logic units (ALU)/function 
generators on a monolithic 
chip. These 
circuits 
perform 
16 binary arithmetic 
operations 
on two 
4-bit words as shown in Tables I and II. These 
operations are selected by the four function-select 
lines (50, 51, 52, 53) and include addition, subtraction, 


decrement, 
and straight 
transfer. 
When performing 
arithmetic 
manipulations, 
the internal carriers must 


be enabled by applying a low-level 
voltage to the mode control input (M). A full carry look-ahead scheme 
is made available in these devices for fast, simultaneous carry generation by means of two cascade-outputs 
(pins 15 and 17) for the four bits in the package. 
When used in conjunction 
with 
the 5N54HC882 
or 
5N74HC882 
full carry look-ahead circuits, high-speed arithmetic operatiotls can be performed. The method 
of cascading 'HC882 
circuits with these ALUs to provide multilevel full carry look-ahead is illustrated under 
signal designations. 


If high speed is not of importance, 
a ripple-carry 
input (Cn) and a ripple-carry output 
(Cn + 4) are available. 


However, 
the ripple-carry 
delay has also been minimized so that arithmetic 
manipulations 
for small word 


lengths 
can be performed 
without 
external 
circuitry. 


The 'HC181 
and 'HC881 
will accommodate 
active-high 
or active-low 
data if the pin designations 
are 


interpreted 
as follows: 


PIN NUMBER 


Active-low 
data (Table Il 


Active-high data (Table III 


5ubtraction 
is accomplished 
by 1's complement 
addition 
where the 1's complement 
of the subtrahend 
is generated internally. 
The resultant output 
is A - B-1, 
which requires an end-around or forced carry to 


provide A-B. 


The 'HC181 
and 'HC881 
can also be utilized as a comparator. 
The A = B output is internally decoded from 
the function 
outputs 
(FO, F1, F2, F3) so that when two 
words of equal magnitude 
are applied at the A 
and B inputs, it will assume a high level to indicate equality (A = B). The ALU must be in the subtract 
mode 
with Cn = H when performing 
this comparison. 
The A = B output is open-drain so that it can be wire-AND 
connected 
to give a comparison 
for more than four bits. The carry output 
(Cn + 4) can also be used to 
supply relative magnitude 
information. 
Again, the ALU must be placed in the subtract 
mode by placing 
the function 
select inputs 53,52,51,50 
at L, H, H, L, respectively. 


ACTIVE-LOW 
DATA 
ACTIVE-HIGH 
DATA 
INPUT Cn 
OUTPUT 
Cn+4 
(FIGURE 11 
(FIGURE 21 


H 
H 
A«B 
AsB 


H 
L 
A<B 
A>B 


L 
H 
A>B 
A<B 


L 
L 
AsB 
A«B 


These circuits have been designed to not only incorporate 
all of the designer's 
requirements 
for arithmetic 
operations, 
but also to provide 16 possible functions 
of two Boolean variables without 
the use of external 
circuitry. 
These logic functions 
are selected 
by use of the four function-select 
inputs (50, 51, 52, 53) 
with the mode-control 
input (M) at a high level to disable the internal carry. The 16 logic functions 
are 
detailed in Tables I and II and include Exclusive-OR, 
NAND, AND, NOR, and OR functions. 


The 'HC881 
has the same pinout and same functionality 
as the 'HC181 
except for the P, G, and Cn +4 
outputs 
when the device is in the logic mode (M = H). 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54HC181. SN54HC881 


SN74HC181, SN74HC881 


ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


In the logic mode the 'HC881 
provides the user with 
a status check on the input words, 
A and 8, and 
the output 
word F. While in the logic mode the P, G, and Cn + 4 outputs 
supply status information 
based 
upon the following 
logical combinations: 


P 
= FO + F1 + F2 + F3 


G=H 
Cn+4 
= PCn 


FUNCTION TABLE FOR INPUT BITS EQUAL/NOT 
EQUAL 


SO~S3~H. 
S1 ~S2=L. 
and M~H 


OUTPUTS 


Cn 
DATA INPUTS 
G 
P 
Cn+4 


H 
AO~BO 
Al 
~B1 
A2=B2 
A3~B3 
H 
L 
H 


L 
AO=BO 
Al 
~Bl 
A2~B2 
A3=B3 
H 
L 
L 


X 
AO*80 
X 
X 
X 
H 
H 
L 


X 
X 
Al*B1 
X 
X 
H 
H 
L 


X 
X 
X 
AUB2 
X 
H 
H 
L 


X 
X 
X 
X 
A3*83 
H 
H 
L 


FUNCTION TABLE FOR INPUT PAIRS HIGH/NOT HIGH 


SO~S1 ~S3~L. 
S2~H. 
and M~H 


OUTPUTS 


Cn 
DATA INPUTS 
G 
P 
Cn+4 


H 
AO or BO~L 
Alor81=L 
A2 or B2~L 
A3 or B3~L 
H 
L 
H 


L 
AO or BO=L 
AlorBl=L 
A2 or B2~L 
A3 or B3~L 
H 
L 
L 


X 
AO=BO=H 
X 
X 
X 
H 
H 
L 


X 
X 
Al=Bl=H 
X 
X 
H 
H 
L 


X 
X 
X 
A2=B2=H 
X 
H 
H 
L 


X 
X 
X 
X 
A3~B3~H 
H 
H 
L 


The combination 
of signals on the 53 through 
50 control lines determine the operation 
performed 
on theII 
data words to generate the output bits Fi. 8y monitoring 
the P and Cn + 4 outputs, 
the user can determine 
if all pairs of input bits are equal (see table above) or if any pair of inputs are both high (see table above). 
The 'HC881 
has the unique feature of providing an A = 8 status while the Exclusive-OR ( 0 )function 
is being utilized. When the control 
inputs (53, 52, 51, 50) equal H, L, L, H; a status check is generated 
to determine whether 
all pairs (Ai, 8i) are equal in the following 
manner: P = (AO 0 60) + (A 1 0 611 
+ (A2 0 62) 
+ (A3 0 63). This unique bit-by-bit 
comparison 
of the data words, 
which 
is available 
on the totem-pole P output, 
is particularly 
useful when cascading 
'HC881 'so As the A = 6 condition 
is 
sensed in the first stage, the signal is propagated through the same ports used for carry generation in the 
arithmetic 
mode (P and Gl. Thus the A = 6 status is transmitted 
to the second stage more quickly without 
the need for external multiplexing 
logic. The A = 6 open-drain output allows the user to check the validity 
of the bit-by-bit 
result by comparing 
the two 
signals for parity. 


If the user wishes to check for any pair of data inputs (Ai, 8i) being high, it is necessary to set the control 
lines (53, 52,51, 
50) to L, H, L, L. The data pairs will then be ANDed together 
and the results ORed in 
the following 
manner: P = A080 + A "61 + A282 + A383. 


The 5N54HC 181 and 5N54HC881 
are characterized 
for operation over the full military temperature 
range 
of 
-55°C 
to 125°C. 
The 5N74HC181 
and 5N74HC881 
are characterized 
for operation 
from 
-40°C 
to 85°C. 
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TYPES SN54HC181. SN54HC881 
SN74HC181. SN74HC881 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


signal 
designations 


In both Figures 1 and 2, the polarity indicators 
( t::.. ) indicate that the associated input or output 
is active- 


low with 
respect to the function 
shown inside the symbol and the symbols 
are the same in both figures. 


The signal designations 
in Figure 1 agree with the indicated 
internal functions 
based on active-low 
data, 


and are for use with the logic functions 
and arithmetic 
operations shown in Table I. The signal designations 
have been changed in Figure 2 to accommodate 
the logic functions and arithmetic 
operations for the active- 
high data given in Table II. The 'HC181 
and 'HC881 
together 
with the 'HC182 
and 'HC882 
can be used 
with 
the signal designation 
of either Figure 1 or Figure 2. 


so 
(S} 


SI 
(5) 


52 
(4} 


SJ 
(J} 


M 
(8) 


Cn 
(71 


'HC181 
'HC881 


ALU 


O} 
(O 
lSICP 


M ~ 
(0 
151 CG 


S(P-O} Q 


4 
~ ... 
lSICO 


Cl 


'HC181 
'HC881 


(SI 
ALU 
so 
'} 


51 
(S} 
(0 ... 
IS} CP 
1151 
X 


52 
(41 
M ~ 
(O...lS)CG. 


(171 
y 


SJ 
(JI 
S(P-O} Q 
1141 A-a 


M 
(81 
4 
(0 ... 
151 co 
(IS} 
Cn+4 
Cn 
171 
Cl 


AO 


(IS} 
P 


(17) 
G 


114} 


(IS} 


COI 


(S} 
<:n+8 


COJ 
1111 
Cn+16 


COS 
(171 
Cn+24 


C07 


(22) 
Cn+32 


PI 
(;1 


P2 
COI 
IS} 
Cn+8 


COJ 
(II} 
Cn+16 


cas 
(17) 
Cn+24 


C07 
(22) 
Cn+32 
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TYPES SN54HC181. SN54HC881 


SN74HC181. SN74HC881 


ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


ACTIVE-LOW OATA 


SELECTION 
M-H 
M - 
L; ARITHMETIC OPERATIONS 


LOGIC 
Cn 
= l 
Cn - 
H 


53 
52 
51 
SO 
FUNCTIONS 
lno carry) 
(with carry) 


L 
L 
L 
L 
F ~ A 
F ~ A MINUS 1 
F - 
A 


L 
L 
L 
H 
F ~ AB 
F = AB MINUS 1 
F = AB 


L 
L 
H 
L 
F=A+B 
F ~ AS MINUS 1 
F ~ A8 


L 
L 
H 
H 
F ~ 1 
F = MINUS 1 12'5 COMPI 
F = ZERO 


L 
H 
L 
L 
F~A+B 
F ~ A PLUS IA + Bl 
F ~ A PLUS IA + 81 PLUS 1 


L 
H 
L 
H 
F ~ B 
F ~ AB PLUS IA + BI 
F ~ AB PLUS IA + 81 PLUS 1 


L 
H 
H 
L 
F ~ A 
<±> 
B 
F = A MINUS B MINUS 1 
F ~ A MINUS B 


L 
H 
H 
H 
F ~ A 
+ 
S 
F~A+8 
F ~ IA + 81 PLUS 1 


H 
L 
L 
L 
F ~ AB 
F = A PLUS IA + BI 
F ~ A PLUS IA + B) PLUS 1 


H 
L 
L 
H 
F ~ A 
<±> 
B 
F ~ A PLUS B 
F ~ A PLUS B PLUS 1 


H 
L 
H 
L 
F ~ B 
F ~ A6 PLUS IA + B) 
F ~ A8 PLUS IA + B) PLUS 1 


H 
L 
H 
H 
F~A+B 
F ~ IA + BI 
F ~ IA + BI PLUS 1 


H 
H 
L 
L 
F ~ 0 
F ~ A PLUS A· 
F ~ A PLUS A PLUS 1 


H 
H 
L 
H 
F ~ A8 
F ~ AB PLUS A 
F = AB PLUS A PLUS 1 


H 
H 
H 
L 
F = AB 
F = A8 PLUS A 
F ~ A8 PLUS A PLUS 1 


H 
H 
H 
H 
F ~ A 
F ~ A 
F ~ A PLUS 1 


SELECTION 
ACTIVE-HIGH DATA 


M~H 
M = L; ARITHMETIC OPERATIONS 


LOGIC 
Cn - 
H 
Cn ~ L 


53 
52 
51 
SO 
FUNCTIONS 
(no carry) 
(with carry) 


L 
L 
L 
L 
F ~ A 
F = A 
F ~ A PLUS 1 


L 
L 
L 
H 
F~A+B 
F~A+B 
F ~ IA + Bl PLUS 1 


L 
L 
H 
L 
F = AB 
F~A+8 
F = IA + 61 PLUS 1 


L 
L 
H 
H 
F ~ 0 
F ~ MINUS 1 12'5 COMPI 
F ~ ZERO 


L 
H 
L 
L 
F ~ AS 
F = A PLUS A6 
F ~ A PLUS AS PLUS 1 


L 
H 
L 
H 
F ~ B 
F ~ IA + BI PLUS AS 
F ~ IA + Bl PLUS A6 PLUS 1 


L 
H 
H 
L 
F ~ A 
<±> 
B 
F ~ A MINUS B MINUS 1 
F ~ A MINUS B 


L 
H 
H 
H 
F ~ AS 
F ~ A8 MINUS 1 
F ~ AS 


H 
L 
L 
L 
F~A+B 
F = A PLUS AB 
F ~ A PLUS AB PLUS 1 


H 
L 
L 
H 
F ~ A(1'jB 
F ~ A PLUS B 
F ~ A PLUS B PLUS 1 


H 
L 
H 
L 
F = B 
F ~ IA + 81 PLUS AB 
F ~ IA + 81 PLUS AB PLUS 1 


H 
L 
H 
H 
F ~ AB 
F ~ AB MINUS 1 
F ~ AB 


H 
H 
L 
L 
F ~ 
1 
F ~ A PLUS A· 
F ~ A PLUS A PLUS 1 


H 
H 
L 
H 
F~A+B 
F ~ IA + BI PLUS A 
A ~ IA + B) PLUS A PLUS 1 


H 
H 
H 
L 
F=A+B 
F ~ IA + 61 PLUS A 
F = IA + 61 'PLUS A PLUS 1 


H 
H 
H 
H 
F = A 
F ~ A MINUS 1 
F ~ A 


TEXAS 
~ 
INSTRUMENTS 


II 


II 


HIGH-SPEED 
CMOS LOGIC 


• 
Directly 
Compatible 
with the New 'HC181 


and 'HC881ALUs 


• 
Capable 
of Anticipating 
the Carry Across 
a 
Group 
of Eight 4-Bit 
Binary 
Adders 


• 
Cascadable 
to Perform 
Look-Ahead 
Across 
n-Bit Adders 


• 
Package 
Options 
Include 
Small Outline 
(SO) and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


The 'HC882 
is a high-speed 
look-ahead 
carry 


generator 
capable 
of 
anticipating 
'the 
carry 


across a group of eight 4-bit 
adders permitting 
the 
designer 
to 
implement 
look-ahead 
for 
a 
32-bit 
ALU 
with 
a 
single 
package 
or, 
by 


cascading 
'HC882's, 
full look-ahead 
is possible 
across 
n-bit adders. 


The SN54HC882 
is characterized 
for operation 


over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The 
SN74HC882 
is 


characterized 
for 
operation 
from 
- 40°C 
to 


85°C. 


cOl 
161 
Cn+8 


C03 
(11) 
Cn+16 


C05 
1171 
Cn+24 


c07 
(22) 
Cn+32 


TYPES SN54HC882, 
SN74HC882 


32-81T LOOK·AHEAD CARRY GENERATORS 


SN54HC882 
... 
JT PACKAGE 
SN74HC882 
... 
JT OR NT OR D (= SO) PACKAGE 


(TOP VIEW) 


1 V24 


2 
23 


3 
22 


4 
21 


5 
20 
6 
19 


18 


8 
17 


9 
16 


15 


14 


13 


Cn 
GO 
PO 
G1 


~1 


Cn+8 
132 
1'2 
133 
1'3 


Cn+ 
16 
GND 


VCC 
NC 


Cn + 32 
1'7 
137 
1'6 
136 


Cn+24 
P5 
135 
P4 
G4 


SN54HC882 
... 
FH OR FK PACKAGE 


(TOP VIEW) 
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LOGIC EOUATIONS 


Cn+8 
= G1 +P1GO+P1POCn 


Cn + 16 = G3 + P3G2 + P3P2G 1 + P3P2P1 GO 


+ P3P2P1 POCn 


Cn + 24 = G5 + P5G4 + P5P4G3 + P5P4P3G2 


+ P5P4P3P2G 1 + P5P4P3P2P1 GO 
+ P5P4P3P2P1 POCn 


Cn + 32 = G7 + P7G6 + P7P6G5 + P7P6P5G4 


+ P7P6P5P4G3 
+ P7P6P5P4P3G2 


+ P7P6P5P4P3P2G1 + P7P6P5P4P3P2P1GO 
+ P7P6P5P4P3P2P1 
POCn 


PRODUCT 
PREVIEW 


This 
document 
contains 
information 


on 
8 
product 
under 
development. 


Te ••• 
Instruments 
r•• arv •• 
the 
right 


to change 
or discontinue 
this product 


without 
notice. 


TEXAS "!1 
INSTRUMENTS 


II 


II 


TYPES SN54HC882. 
SN74HC882 


32·811 
LOOK-AHEAD CARRY GENERATORS 


FUNCTION 
TABLE 


FOR Cn+32 
OUTPUT 


INPUTS 
OUTPUT 


G7 
G6 
G5 
G4 
G3 
G2 
G1 
GO 
P7 
P6 
P5 
P4 
P3 
P2 
P1 
PO 
Cn 
Cn+32 


L 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
H 


X 
L 
X 
X 
X 
X 
X 
X 
L 
X 
X 
X 
X 
X 
X 
X 
X 
H 


X 
X 
L 
X 
X 
X 
X 
X 
L 
L 
X 
X 
X 
X 
X 
X 
X 
H 


X 
X 
X 
L 
X 
X 
X 
X 
L 
L 
L 
X 
X 
X 
X 
X 
X 
H 


X 
X 
X 
X 
L 
X 
X 
X 
L 
L 
L 
L 
X 
X 
X 
X 
X 
H 


X 
X 
X 
X 
X 
L 
X 
X 
L 
L 
L 
L 
L 
X 
X 
X 
X 
H 


X 
X 
X 
X 
X 
X 
L 
X 
L 
L 
L 
L 
L 
L 
X 
X 
X 
H 


X 
X 
X 
X 
X 
X 
X 
L 
L 
L 
L 
L 
L 
L 
L 
X 
X 
H 


X 
X 
X 
X 
X 
X 
X 
X 
L 
L 
L 
L 
l 
L 
L 
L 
H 
H 


All other combinations 
L 


FUNCTION 
TABLE 


FOR Cn+ 24 OUTPUT 


INPUTS 
OUTPUT 


G5 
G4 
G3 
G2 
G1 
GO 
P5 
P4 
P3 
P2 
P1 
PO 
Cn 
Cn+24 


L 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
H 


X 
L 
X 
X 
X 
X 
L 
X 
X 
X 
X 
X 
X 
H 


X 
X 
L 
X 
X 
X 
L 
L 
X 
X 
X 
X 
X 
H 


X 
X 
X 
L 
X 
X 
L 
L 
L 
X 
X 
X 
X 
H 


X 
X 
X 
X 
L 
X 
L 
L 
L 
L 
X 
X 
X 
H 


X 
X 
X 
X 
X 
L 
L 
L 
L 
l 
L 
X 
X 
H 


X 
X 
X 
X 
X 
X 
L 
L 
L 
l 
L 
L 
H 
H 


All other combinations 
L 


FUNCTION 
TABLE 


FOR Cn + 16 OUTPUT 


FUNCTION 
TABLE 


FOR Cn+8 OUTPUT 


INPUTS 
OUTPUT 


G3 
G2 
G1 
GO 
P3 
P2 
P1 
PO 
Cn 
Cn+16 


L 
X 
X 
X 
X 
X 
X 
X 
X 
H 


X 
l 
X 
X 
L 
X 
X 
X 
X 
H 


X 
X 
L 
X 
L 
L 
X 
X 
X 
H 


X 
X 
X 
L 
L 
L 
L 
X 
X 
H 


X 
X 
X 
X 
L 
L 
L 
L 
H 
H 


All other combinations 
L 


INPUTS 
OUTPUT 


G1 
GO 
P1 
PO 
Cn 
Cn+8 


L 
X 
X 
X 
X 
H 


X 
L 
L 
X 
X 
H 


X 
X 
L 
L 
H 
H 


All other combinations 
L 


maximum ratings. recommended operating conditions. and electrical characteristics 


See Table IV, page 2-10. 


TEXAS "I1 
INSTRUMENTS 


HIGH-SPEED 
CMOS LOGIC 


• 
High Degree of Linearity 


• 
Switches 
Can Transmit 
Signals 
in Either 
Direction 
at Frequencies 
up to 50 MHz 


• 
Extremely 
Low Off-State 
Switch 
Current 
Resulting 
in Very High Effective 
Off- 


State Resistance 


• 
High On/Off 
Output 
Voltage 
Ratio 


• 
Extremely 
High Control-Input 
Impedance 


(Control 
Circuit 
Isolated 
from Switch 


Circuit) 


• 
Low Crosstalk 
Between 
Switches 


• 
Package 
Options 
Include 
Small Outline 
(SO) and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 


and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 


and Reliability 


description 


The' HC40 16 is a quadruple bilateral switch for 
either 
digital 
or analog 
signals. 
Low 
power 


dissipation and high noise immunity 
allow the 


'HC4016 
to 
be used 
in 
many 
diverse 
en- 


vironments. 


Applications 
include 
digital 
switching 
and 


multiplexing, 
analog-to-digital 
and 
digital-to- 


analog conversion, digital control of frequency, 
impedance, 
phase, 
and 
analog-signal 
gain, 


signal gating, and as a squelch control, 
chop- 


per, modulator, 
demodulator, 
or commutating 


switch. 


The SN54HC4016 
is characterized for opera- 


tion over the full military temperature range of 
- 55°C to 125°C. The SN74HC4016 
is char- 


acterized for operation from -40°C 
to 85°C. 


TYPES SN54HC4016. 
SN74HC4016 


QUAD BILATERAL SWITCHES 


SN54HC4016 
... 
J PACKAGE 
SN74HC4016 
... 
J OR N OR 0 (= SO) PACKAGE 


{TOP VIEW) 


lA 
1 U,4 


1B 
2 
13 


2B 
3 
12 


2A 
4 
11 


2C 
5 
10 


3C 
6 
9 


GND 
7 
8 


SN54HC4016 
... 
FH OR FK PACKAGE 


{TOP 
VIEW) 
u 
III <l: U 
uu 
_z>~ 


maximum 
ratings. 
recommended 
operating 
conditions. 
and 
electrical 
characteristics 


See Table I, page 2-4. 
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TEXAS • 
INSTRUMENTS 


II 


II 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC4049, 
SN54HC4050, 
SN74HC4049, 
SN74HC4050 


HEX INVERTING AND NONINVERTING BUFFERS 


• 
Package 
Options 
Include 
Both Plastic 
and 


Ceramic 
DIPs and Small Outline 
(SO) 


• 
Dependable 
Texas Instruments 
Quality 
and 


Reliability 


description 


The 'HC4049 
and 'HC4050 
hex inverting 
and 


noninverting 
buffers 
may be used as current 


sinks or source drivers, hex drivers, or high-to- 
low-logic-level 
(e.g., CMOS to TTLI converters. 


Logic-level 
conversion 
is accomplished 
using 
only one supply voltage 
(VCCI. The high-level 


input signal (VIH) can exceed the VCC supply 
voltage when this device is used for logic-level 
conversions. 


Pin 16 of the 'HC4049 
and 'HC4050 
in the J or 


N package is not internally connected; therefore, 
any external 
connection 
to this 
pin does not 


affect 
circuit 
operation. 


INPUT 
OUTPUT Y 


A 
'HC4049 
I 'HC40S0 


H 
L 
I 


H 


L 
H 
L 


lA (3) 


2A 
(S) 


3A 
(7) 


4A 
(9) 


SA 
(11) 


6A 
114) 


SNS4HC4049, 
SN54HC4050 
.., J PACKAGE 


SN74HC4049, 
SN74HC4050 
.., J OR N OR D (~ SO) PACKAGE 


(TOP VIEW) 


, U'6 


2 
1S 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 


8 
9 


Vcc 


lY 


lA 
2Y 


2A 
3Y 
3A 


GND 


Not available in chip carrier package with 
JEDEC-$tandard 
pin-out. 
For chip carrier 
information, 
contact 
the 
factory. 


'HC4050 
lA 
13) 
1 
(2) lY 


2A 
(5) 
14) 2Y 


3A 
(71 
16) 3Y 


4A 
191 
(10) 
4Y 


5A 
(11) 
112) SY 


6A 
(14) 
(IS) 
6Y 


TEXAS .• 
INSTRUMENTS 


TNt docurnen1 contlllm 
Informedon 
on • product 
under 
development. 
Tex.. 
Instruments 
r.serve. 
the right to 
change or dJacontinue thI. product 
wtthout rwttc•. 


II 


II 


HIGH·SPEED 
CMOS 
LOGIC 


• 
Fast Switching 


• 
Low Crosstalk 
Between 
Switches 


• 
High On/Off 
Output 
Voltage 
Ratio 


• 
Analog 
Supply 
Voltage 
Range 
(Vee-VEe) 
... 
3Vto 
12V 


SN54HC4051 
..• J PACKAGE 


SN74HC4051 
... J OR N OR D (= SO) 
PACKAGE 
(TOP VIEW) 
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SN54HC4051 
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FH OR FK PACKAGE 
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TYPES SN54HC4051. SN54HC4052. SN54HC4053 


SN74HC4051. SN74HC4052. SN74HC4053 
ANALOG 
MULTIPLEXERS/DEMULTIPLEXERS 


• 
Digital 
Supply 
Voltage 
Range 
(Vee-GND) 
... 
2Vto 
6 V 


• 
Package 
Options 
Include 
Both Plastic 
and 


Ceramic 
Chip Carriers 
in Addition 
to Plastic 


and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and 


Reliability 


SN54HC4052 
... J PACKAGE 


SN74HC4052 
... J OR N OR D (= SO) 


PACKAGE 
(TOP VIEW) 
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INSTRUMENlS 


SN54HC4053 
... J PACKAGE 
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(TOP VIEW) 


1 U'6 
2 
15 


3 
" 
• 
13 
5 
12 


6 
11 


7 
10 


8 
9 


SN54HC4053 
... 
FH OR FK PACKAGE 


(TOP VIEW) 
o~ 
u 


CXlmUU« 
........ 
z> .... 


3 
2 
1 2019 


2B1 
• 


2A 
5 


NC 
6 


2BO 
7 
G 
8 
II 


II 


TYPES SN54HC4051. SN54HC4052, SN54HC4053 
SN74HC4051. SN74HC4052, SN74HC4053 
ANALOG 
MUL TIPLEXERS/DEMUL T1PLEXERS 


description 


These 
devices 
are 
analog 
multiplexers/ 


demultiplexers 
incorporating 
built-in 
level 
shifting. 
The level shifting allows a control input 


range of GND to VCC for an analog signal range 
of VEE to VCC. Thus the common 
situation 
of 


positive 
digital 
signals 
controlling 
the 
multiplexing of both positive and negative analog 
signals can be accommodated. 


These 
digitally 
controlled 
bilateral 
analog 


switches 
have Iowan-state 
impedance and very 


low 
off-state 
current. 
When 
the 
inhibit 
input 


terminal 
is high, all channels are off. 


The 'HC4051 
is a single eight-channel 
multiplexer/demultiplexer 
having three binary control 
inputs 
(SO, 
S1, and S2) and an enable input 1(3). The three binary signals select one of eight channels to be turned on. 


VEE 
10 V OR NEGATIVE 


WITH RESPECT 
TO GNO) 


The 'HC4052 
is a dual four-channel 
multiplexer/demultiplexer 
having two control 
inputs (SO and S1) and 
an enable input 
(G). The two 
binary signals select one of four channels in each of the two 
sections. 


The 'HC4053 
is a triple two-channel 
multiplexer/demultiplexer 
having three separate control 
inputs (1S, 


2S, and 3S1 and a common 
enable input IG). Each S input independently 
selects one of two 
channels in 
one of the three sections. 


The SN54HC4051, 
SN54HC4052, 
and SN54HC4053 
are characterized 
for operation over the full military 
temperature 
range of 
-55DC 
to 
125DC. 
The SN74HC4051, 
SN74HC4052, 
and SN74HC4053 
are 
characterized 
for operation 
from 
- 40 DC to 85 DC. 


'HC4052 


FUNCTION 
TABLE 


lEACH 
BilATERAL 
SWITCH I 


"HC4053 


FUNCTION 
TABLE 


lEACH 
BilATERAL 
SWITCH I 


INPUTS 
CHANNEL 


G 
52 
51 
50 
TURNED 
ON 


H 
X 
X 
X 
None 


l 
l 
l 
l 
a 


l 
l 
l 
H 
1 


l 
l 
H 
l 
2 


l 
l 
H 
H 
3 


l 
H 
l 
l 
4 


l 
H 
l 
H 
5 


l 
H 
H 
l 
6 


l 
H 
H 
H 
7 


INPUT5 
CHANNEL 


G 
51 
50 
TURNED 
ON 


H 
x 
X 
None 


l 
l 
l 
0 


l 
l 
H 
1 


l 
H 
l 
2 


l 
H 
H 
3 


INPUT5 
CHANNEL 


G 
5 
TURNED 
ON 


H 
X 
None 


l 
l 
0 


l 
H 
1 


TEXAS '1!1 
INSTRUMENTS 


HIGH-SPEED 
CMOS LOGIC 


• 
Fast Switching Speeds 


• 
Low Crosstalk Between Switches 


• 
High On/Off Output Voltage Ratio 


• 
Analog Supply Voltage Range 
(Vcc- VEEl· .. 3 V to 12 V 


• 
Digital Supply Voltage Range 
(Vcc- GND) ... 
2 V to 6 V 


• 
Package Options Include Small Outline (SO) and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 


• 
Dependable Texas Instruments Quality 
and Reliability 


description 


The 'HC4316 is a quadruple bilateral switch. The 
switches 
can transmit 
analog or digital signals 
in either 
direction. 
The 'HC4316 
offers 
high 


control 
input 
impedance 
and 
low 
crosstalk 
between 
switches. 


Applications 
include 
digital 
switching 
and 
multiplexing 
analog-to-digital 
and 
digital-to- 


analog conversion; 
digital control of frequency. 
impedance. 
phase and analog-signal gain; and 
use as a squelch control, 
chopper. 
modulator, 


demodulator, 
or commutating 
switch. 


The SN54HC4316 
is characterized for operation 


over 
the 
full 
military 
temperature 
range 
of 


-55°C 
to 
125°C. 
The 
SN74HC4316 
is 


characterized 
for 
operation 
from 
- 40°C 
to 


85°C. 


TYPES SN54HC4316. 
SN74HC4316 


QUAD BILATERAL SWITCHES 


SN54HC4316 
... 
J PACKAGE 
SN74HC4316 
... 
J OR N OR 0 (= SO) PACKAGE 


(TOP VIEW) 
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• 
INSTRUMENlS 


II 


II 


HIGH-SPEED 
CMOS LOGIC 


TYPES SN54HC45". 
SN74HC4511 


BCD-TO-SEVEN-SEGMENT 
DECODERS/DRIVERS 


WITH 
LATCHED INPUTS 


• 
Latch 
Storage 
of Code 


• 
Blanking 
Input 


• 
Lamp 
Test 
Provision 


• 
Readout 
Blanking 
on All Illegal 
Input 
Combinations 


• 
Package 
Options 
Include 
Small 
Outline 
(SO) and 


Ceramic 
Chip Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas 
Instruments 
Quality 
and Reliability 


The 'HC451 
1 provides 
the 
functions 
of a 4-bit 
storage 
latch, 
a 


BCD-to-seven-segment 
decoder, 
and an output 
driver. 
Lamp test 
(Ci'l. blanking 
(81), and latch enable (LE) inputs 
are used to teslthe 


display, 
to 
turn 
off 
or 
pulse-modulate 
the 
brightness 
of 
the 


display, 
and to store 
a BCD code, 
respectively. 


The 
SN54HC451 
1 is characterized 
for 
operation 
over 
the 
full 


military 
temperature 
range 
of -55°C 
to 125°C. 
The SN74HC451 
1 


is characterized 
for operation 
from 
-40°C 
to 85°C. 


INPUTS 
OUTPUTS 


lE 
BI 
IT 
D 
C 
B 
A 
b 
d 
f 
DISPLAY 
• 
c 
• 
9 


l 
H 
H 
l 
l 
l 
l 
H 
H 
H 
H 
H 
H 
l 
0 
l 
H 
H 
l 
L 
l 
H 
l 
H 
H 
l 
l 
l 
L 
1 


L 
H 
H 
L 
L 
H 
L 
H 
H 
L 
H 
H 
L 
H 
2 


L 
H 
H 
L 
L 
H 
H 
H 
H 
H 
H 
L 
L 
H 
3 


L 
H 
H 
L 
H 
L 
L 
L 
H 
H 
L 
L 
H 
H 
4 


L 
H 
H 
L 
H 
L 
H 
H 
L 
H 
H 
L 
H 
H 
5 


L 
H 
H 
L 
H 
H 
L 
L 
L 
H 
H 
H 
H 
H 
I 
6 


L 
H 
H 
L 
H 
H 
H 
H 
H 
H 
L 
L 
L 
L i 
7 


L 
H 
H 
H 
L 
L 
L 
H 
H 
H 
H 
H 
H 
~ I 


8 


L 
H 
H 
H 
L 
L 
H 
H 
H 
H 
L 
L 
H 
9 


L 
H 
H 
H 
L 
H 
L 
L 
L 
L 
L 
L 
L 
L 
Blank 


L 
H 
H 
H 
L 
H 
H 
L 
L 
L 
L 
L 
L 
L 
Blank 


L 
H 
H 
H 
H 
L 
L 
L 
L 
L 
L 
L 
L 
L 
Blank 


L 
H 
H 
H 
H 
L 
H 
L 
L 
L 
L 
L 
L 
L 
Blank 


L 
H 
H 
H 
H 
H 
L 
L 
L 
L 
L 
L 
L 
L 
Blank 


L 
H 
H 
H 
H 
H 
H 
L 
L 
L 
L 
L 
L 
L 
Blank 


X 
X 
L 
X 
X 
X 
X 
H 
H 
H 
H 
H 
H 
H 
8 


X 
L 
H 
X 
X 
X 
X 
L 
L 
L 
L 
L 
L 
L 
Blank 


H 
H 
H 
X 
X 
X 
X 


All outputs 
remain 
In state 


eXisting 
before IT I 


SN54HC4511 
... J PACKAGE 


SN74HC4511 
... 
J OR N OR 0 (= SO) PACKAGE 


(TOP VIEW) 


8 
1 U16 
VCC 


C 
2 
15 
1 
LT 
3 
14 
Bi 
4 
13 
LE 
5 
12 


D 
6 
11 


A 
7 
10 


GND 
8 
9 


SN54HC4511 
... 
FH OR FK PACKAGE 
(TOP VIEW) 


u 
tJ 
UCDZ>_ 


1 2019 
IT 
4 
18 


BT 
5 
17 


NC 
6 
16 
NC 


LE 
7 
15 
b 


D 
8 
14 


910111213 


IT 


(31 
V11 


81 


(4) 
G10 


(131 


a10.1' 
151 
b10.11 
(121 


LE 
C9 
(111 


(7) 
c10.11 
(101 


A 
9D 
1 
d10,11 


B 
(11 
2 
e10,1' 


(9) 


(2) 
(15) 


C 
4 
110.11 
(6) 
(141 


D 
8 
910•11 


II 


This ~ 
eontaIlN lntormation 
on. 
ptoduct 
uncW 
developmwlt. 
TeJ(•• lnatrumentl 
reMrY.' the right 10 
change Of diKonmu. 
tN, product without 
noUcti. 
TEXAS ~ 
INSTRUMENTS 


II 


TYPES SN54HC4511, 
SN74HC4511 


BCD·TO·SEVEN·SEGMENT 
DECODERS/DRIVERS WITH LATCHED INPUTS 


maximum ratings. recommended operating conditions. and electrical characteristics 


See Table IV, page 2-10. 


TEXAS ~ 
INSTRUMENTS 


HIGH-SPEED 
CMOS LOGIC 
TYPES SN54HC4514. 
SN54HC4515. 
SN74HC4514. 
SN74HC4515 
4-L1NE TO 16-L1NE DECODERS/DEMULTIPLEXERS 
WITH ADDRESS LATCHES 


02684. 
DECEMBER 
1982-REVISED 
MARCH 
1984 


• 
Two Output Options: 
'HC4514 Has Active-High 
Outputs 


'HC4515 Has Active-Low 
Outputs 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers 
in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


These devices present two output 
options of a 
4-line to 16-line decoder with latched inputs. The 
'HC4514 
presents 
a high level at 'the selected 
output. The 'HC451 5 presents a low level at the 
selected 
output. 


These devices 
consist 
of four storage 
latches 
with 
common 
latch enable (LEI 
and inhibit 
(<31 
inputs. 
When a low signal is applied to the LE 
input, 
the input 
data is stored, 
decoded, 
and 
presented 
to the output. 
When G is high, 
all 
sixteen 'HC4514 
outputs are at a low logic level, 
or all 'HC4515 
outputs 
are at a high logic level. 


The SN54HC4514 
and the SN54HC451 
5 are 
characterized 
for operation over the full military 
temperature 
range of 
- 55°C 
to 
125°C. 
The 
SN74HC4514 
and 
SN54HC4515 
are 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


INPUTS 
OUTPUT 
OUTPUTS 


LE 
G 
D 
C 
B 
A 
SELECTED 
'HC4514 
'HC4515 


H 
L 
L 
L 
L 
L 
0 


H 
L 
L 
L 
L 
H 
1 


H 
L 
L 
L 
H 
L 
2 


H 
L 
L 
L 
H 
H 
3 


H 
L 
L 
H 
L 
L 
4 


H 
L 
L 
H 
L 
H 
5 
Selected 
Selected 


H 
L 
L 
H 
H 
L 
6 
Output 
= H 
Output 
= L 


H 
L 
L 
H 
H 
H 
7 
All 
others 
= l 
All others 
= H 


H 
L 
H 
L 
L 
L 
8 


H 
L 
H 
L 
L 
H 
9 


H 
L 
H 
L 
H 
L 
10 


H 
L 
H 
L 
H 
H 
11 


I 


H 
L 
H 
H 
L 
L 
12 


H 
L 
H 
H 
L 
H 
13 


H 
L 
H 
H 
H 
L 
14 


H 
L 
H 
H 
H 
H 
15 


X 
H 
X 
X 
X 
X 
All = L 
All = H 


L 
L 
X 
X 
X 
X 
All outputs remain in state existing before LEI 


SN54HC' 
... 
JT PACKAGE 
SN74HC' 
... 
JTOR 
NT OR D(~ 
SO) PACKAGE 


(TOP VIEW) 


LE 
1U24 
VCC 


A 
2 
23 
G 


8 
3 
22 
D 


Y7 
4 
21 
C 


Y6 
5 
20 
YlO 


Y5 
6 
19 
Y11 


Y4 
7 
18 
Y8 


Y3 
8 
17 
Y9 


Y1 
9 
16 
Y14 


Y2 
10 
15 
Y15 


YO l' 
14 
Y12 


GND 
12 
13 
Y13 


SN54HC' 
... 
FH OR FK PACKAGE 
(TOP VIEW) 
u 
co 
<{ 
1j ~ 
~ 
1(9 
0 


4 
3 
2 
1 
282726 


Y7 
5 
25 


Y6 
6 
24 


Y5 
7 
23 
NC 
8 
22 


Y4 
9 
21 


Y3 
10 
20 


Y1 
11 
19 
12131415161718 


TbiI document 
contlMns Intonnlltkln 
on • product 
under 
deve40pment. 
T•.••• lnstrument. 
r.Nrve. 
the right to 
changtl or discontinue 
this product without 
notice. 


TEXAS '1!1 
INSTRUMENTS 


TYPES SN54HC451~SN54HC45t5. 
SN74HC451~SN74HC4515 


4·L1NE TO 16·L1NE DECODERS/DEMULTIPLEXERS 
WITH ADDRESS LATCHES 


'HC4514 
logic symbols (alternatives) 


XIV 
1111 
YO 
OMUX 
111) 
YO 
0 
(9) 


Yl 
1 


(9) 
Yl 
(10) 
Y2 
2 


(10) 
Y2 
2 


(1) 
ISI 
Y3 
(1) 
3 
IS) 
Y3 


LE 
C20 
3 


171 
LE 
C20 
171 
4 
Y4 
4 
Y4 


121 


(6) 
Y5 
5 
(61 
Y5 
5 
(21 
A 
200 
151 
A 
200 }~ 


(5) 
131 
6 
Y6 
131 
6 
Y6 
B 
(4) 
Y7 
B 
(41 


(21) 
7 
(21) 
Y7 
C 
4 
(lS) 
C 
15 
11S) 
(22) 
YS 
1221 
S 
YS 
0 
S 
\171 
0 
3 
1171 
Y9 
9 
Y9 


1231 


(20) 
Yl0 
(20) 
Yl0 
G 


10 
(23) 
10 
EN 
1191 
G 
(19) 


." 


11 
Yll 
11 
Yll 


(14) 
(14) 
:D 
12 
Y12 
12 
Y12 


0 


(13) 
Y13 
1131 
Y13 
13 
13 
0 
(16) 
Y14 
1161 
Y14 
14 
14 
c: 
1151 
Y15 
(151 
Y15 
15 
15 
(") 
-4 
." 


Pin numbers shown are for JT and NT packages . 


:D 
'HC4515 
logic symbols (alternatives) 
m< 
m 
XIV 


~ 
YO 
OMUX 
YO 


C/) 
Yl 
Yl 
II 


Y2 
Y2 


LE .111 
Y3 
(1) 
Y3 


C20 
LE 
C20 
Y4 
Y4 


12} 
Y5 
12} }~ 


Y5 
A 
200 
A 
200 
13} 
Y6 
13} 
Y6 
B 
B 


(211 
Y7 
121) 
Y7 
C 
4 
C 
(221 
YS 
(22) 
YS 


0 
S 
0 
Y9 
Y9 


G 
(231 
Yl0 
(231 
Yl0 


EN 
G 
11 
Yll 
Y11 


12 
Y12 
Y12 


13 
Y13 
Y13 


14 
Y14 
Y14 


15 
Y15 
Y15 


Pin numbers shown are for JT and NT packages. 


TEXAS ~ 
INSTRUMENTS 


TYPES SN54HC4514. 
SN54HC4515. 
SN74HC4514. 
SN74HC4515 


4·L1NE TO 16-L1NE DECODERS/DEMULTIPLEXERS 


WITH ADDRESS LATCHES 


(i(231 


Pin numbers shown are for JT and NT packages. 


TEXAS • 
INSTRUMENTS 


II 


II 


TYPES SN54HC4514. 
SN54HC4515. 
SN74HC4514. 
SN74HC4515 


4-L1NE TO 16-L1NE DECODERS/DEMULTIPLEXERS 
WITH ADDRESS LATCHES 


absolute maximum ratings, recommended operating conditions, and electrical characteristics 


See Table IV, page 2-10. 


SN54HC4514 
SN74HC4514 


PARAMETER 
VCC 


TA 
~ 25'C 
SN54HC4515 
SN74HC4515 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
80 
119 
101 


Iw 
Pulse duration. 
LE high 
4.5 V 
16 
24 
20 
ns 


6V 
14 
20 
17 
2V 
100 
149 
126 
Isu 
Setup time, A thru 0 before LE~ 
4.5 V 
20 
30 
25 
ns 


6V 
17 
25 
21 
2V 
5 
5 
5 


Ih 
Hold time, A thru D before LE+ 
4.5 V 
5 
5 
5 
ns 


6V 
5 
5 
5 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), CL = 50 pF (see Note 1) 


SN54HC4514 
SN74HC4514 


FROM 
TO 
TA ~ 25'C 
PARAMETER 
VCC 
SN54HC4515 
SN74HC4515 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
115 
230 
343 
290 


Ipd 
A thru 0 
Any 
4.5 V 
23 
46 
69 
58 
ns 


6V 
20 
39 
58 
49 


2 V 
115 
230 
343 
290 


Ipd 
LE 
Any 
4.5 V 
23 
46 
69 
58 
ns 


6V 
20 
39 
58 
49 


2V 
88 
175 
261 
221 


Ipd 
G 
Any 
4.5 V 
18 
35 
52 
44 
ns 


6V 
15 
30 
44 
37 


2V 
38 
75 
110 
95 


II 
Any 
4.5 V 
8 
15 
22 
19 
ns 


6V 
6 
13 
19 
16 


TEXAS -I/} 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC7001, 
SN74HC7001 


QUADRUPLE POSITIVE·AND GATES WITH SCHMITT·TRIGGER INPUTS 


• 
Operation 
from Very Slow Transitions 


• 
Temperature-Compensated 
Threshold 
Levels 


• 
High Noise Immunity 


• 
Same Pinouts 
as 'HC08 


• 
Package Options 
Include 
Small Outline (SO) and 
Ceramic Chip Carriers 
in Addition 
to Plastic 
and Ceramic OIPs 


• 
Oependable 
Texas Instruments 
Quality 
and Reliability 


description 


Each circuit functions 
as a quadruple AND gate. 


They perform the Boolean function 
Y = A·B or 


Y = Po. + B in positive 
logic. However, 
because 


of the Schmitt 
action, the inputs have different 
input threshold 
levels for positive- and negative- 


going signals. 


The circuits 
are temperature 
compensated 
and 


can be triggered from the slowest of input ramps 
and will still give clean jitter-free 
output 
signals. 


The SN54HC7001 
is characterized 
for operation 


over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The 
SN74HC7001 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


logic 
symbol 


lA 
111 
.II 
& 


lB 
12) 
.IT 


2A 
141 


2B 
(5) 


3A 
19) 


3B 
(10) 


4A 
(12) 


4B 
1131 


SN54HC7001 
... J PACKAGE 
SN74HC7001 
•.. J OR N OR 0 (= SO) PACKAGE 


(TOP VIEW) 


11...:..T14 


2 
13 


3 
12 


4 
11 


5 
10 


6 
9 


7 
B 


SN54HC7001 
... 
FH OR FK PACKAGE 


(TOP VIEW) 


u 


CD4:UUco 
•...z>":t 


lY 
4 


NC 
5 


2A 
6 
NC 
7 


26 
B 


FUNCTION TABLE 


{each gate} 


INPUTS 
OUTPUT 


A 
B 
Y 


H 
H 
H 


L 
X 
L 


X 
L 
L 
II 


This documInt 
contains Infonnation 
on. product ~ 


dev.lopment. 
T•••• 
ln.trunMnll 
r••• rves the right to 


change CN"dbcontin~ 
ttN. 
product without notice. 
TEXAS • 
INSTRUMENTS 


TYPES SN54HC7001, 
SN74HC7001 
QUADRUPLE POSITIVE·AND 
GATES WITH SCHMITT·TRIGGER 
INPUTS 


absolute maximum ratings, recommended operating conditions, and electrical characteristics 


See Table I, page 2-4. 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), Cl = 50 pF (see Note 1) 


FROM 
TO 
TA ~ 25°C 
SN54HC7001 
SN74HC7001 
PARAMETER 
VCC 
UNIT 
IINPUTJ 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
40 


Ipd 
A or B 
Y 
4.5 V 
13 
ns 
av 
11 


2V 
28 


" 


Any 
4.5 V 
8 
ns 
av 
a 


II 


TEXAS ." 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC7002. 
SN74HC7002 
QUADRUPLE POSITIVE·NOR 
GATES WITH SCHMITT·TRIGGER 
INPUTS 


• 
Operation 
from Very Slow Transitions 


• 
Temperature-Compensated 
Threshold 
Levels 


• 
High Noise Immunity 


• 
Same Pinouts as 'HC36 


• 
Package Options 
Include Small Outline (SO) and 
Ceramic Chip Carriers 
in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


SN54HC7002 
... 
J PACKAGE 
SN74HC7002 
... J OR N OR 0 (~ SO) PACKAGE 
(TOP VIEW) 


1 U14 


2 
13 


3 
12 


4 
11 


5 
10 
6 
9 
7 
8 


lA 
18 
lY 
2A 
28 
2Y 
GND 


description 


Each circuit functions 
as a quadruple NOR gate. 
They 
perform 
the 
Boolean 
function 
y = A + B 
or 
Y = 'A.S 
in 
positive 
logic. 
However, 
because 
of the Schmitt 
action, 
the 
inputs have different 
input threshold 
levels for 
positive- 
and negative-going 
signals. 


The circuits 
are temperature 
compensated 
and 
can be triggered from the slowest of input ramps 
and will still give clean jitter-free 
output signals. 


The SN54HC7002 
is characterized for operation 
over 
the 
full 
military 
temperature 
range 
of 
-55°C 
to 
125°C. 
The 
SN74HC7002 
is 
characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


SN54HC7002 
... 
FH OR FK PACKAGE 


(TOP VIEW) 
U 
ro«UUro 
__ 
z> 
..• 


3 
2 
1 20 19 '" 


4 
18 


5 
17 


6 
16 


7 
15 


8 
14 


"- 
9 
10111213 
/ 


logic 
symbol 


lA 
111 
.IT 
;>1 


lB 
IZI 
.IT 


2A 
141 


2B 
151 


3A 
191 


3B 
1101 


4A 
(121 


4B 
(13) 


INPUTS 
OUTPUT 


A 
B 
Y 


H 
X 
L 


X 
H 
L 


L 
L 
H 


TlM8 document 
conUln. 
Infonnetton 
on • product 
under 
deve'opment. 
Texa, Instruments 
reserve. the right to 
chlinge or discontinue 
tt.l. product 
without 
notice. 
TEXAS -1!1 
INSTRUMENTS 


II 


II 


TYPES SN54HC7002. 
SN74HC7002 


QUADRUPLE POSITIVE·NOR GATES WITH SCHMITT·TRIGGER 
INPUTS 


absolute maximum ratings. recommended operating conditions. 
and electrical characteristics 


See Table I, page 2-4. 


switching 
characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted!. CL = 50 pF (see Note 1) 


FROM 
TO 
TA = 25°C 
SN54HC7002 
SN74HC7002 
PARAMETER 
VCC 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
40 


Ipd 
A or B 
Y 
4.5 V 
13 
ns 


6V 
11 


2V 
28 


II 
Any 
4.5 V 
8 
ns 


6V 
6 


TEXAS -II 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 
TYPES SN54HC7003. 
SN74HC7003 


QUADRUPLE POSITIVE·NAND 
GATES WITH SCHMITT·TRIGGER 
INPUTS 


AND OPEN·DRAIN OUTPUTS 


02831, 
MARCH 
1984 


• 
Operation 
from Very Slow Transitions 


• 
Temperature-Compensated 
Threshold 
Levels 


• 
High Noise Immunity 


• 
Same Pinouts as 'HC03 


• 
Package Options 
Include Small Outline (SO) and 


Ceramic Chip Carriers 
in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


SNS4HC7003 
... J PACKAGE 
SN74HC7003 
... J OR N OR 0 (~ 
SO) PACKAGE 


(TOP VIEW) 


1A 
1 U14 


1B 
2 
13 


1Y 
3 
12 


2A 
4 
11 


2B 
S 
10 


2Y 
6 
9 


GND 
7 
8 


description 


Each circuit 
functions 
as a quadruple 
NAND 


gate. 
They 
perform 
the 
Boolean 
function 


Y = A·B 
or 
Y = A +B 
in 
positive 
logic. 
However, 
because of the Schmitt 
action, 
the 


inputs have different 
input threshold 
levels for 


positive- 
and negative-going 
signals. 


The circuits 
are temperature 
compensated 
and 


can be triggered from the slowest of input ramps 
and will still give clean jitter-free 
output signals. 


The SN54HC7003 
is'characterized 
for operation 


over 
the 
full 
military 
temperature 
range 
of 
- 55°C 
to 
125°C. 
The 
SN74HC7003 
is 


characterized 
for 
operation 
from 
- 40°C 
to 


B5°C. 


SNS4HC7003 
... 
FH OR FK PACKAGE 


(TOPVIEWj 


u 
m«UUm 
~~Z> 
•• 


>-ou>-« 
NZZMM 


(.:J 


logic 
symbol 


1A 
{11 
If 
& 


18 
(21 
If 


2A 
14) 


28 
(SI 


3A 
191 


38 
{101 


4A 
OZI 


48 


(131 


INPUTS 
OUTPUT 


A 
8 
Y 


H 
H 
L 


L 
X 
H 


X 
L 
H 


TEXAS -1!1 
INSTRUMENTS 


TI* docurnMt 
COI'1UIIns 
rafofmedon 
on 
• product 
WIder 
dltv-'oprnent. 
Teaulnstrument. 
re__ 
• the right to 
change 
Of dfsconttnu. 
this product whhotrt 
not6ee. 


II 


II 


TYPES SN54HC7003, 
SN74HC7003 


QUADRUPLE POSITIVE·NAND 
GATES WITH SCHMITT·TRIGGER 
INPUTS 


AND OPEN·DRAIN OUTPUTS 


absolute maximum ratings, recommended operating conditions, and electrical characteristics 


See Table I, page 2-4. 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted), CL = 50 pF (see Note 1) 


FROM 
TO 
TA 
~ 25°C 
SN54HC7003 
SN74HC7003 
PARAMETER 
VCC 
UNIT 
IINPUTI 
(OUTPUT! 
MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


2V 
40 


tpd 
A or B 
Y 
4.5 V 
13 
ns 


BV 


" 
2 V 
28 


tt 
Any 
4.5 V 
8 
ns 


BV 
B 


TEXAS. 
INSTRUMENTS 


HIGH·SPEED 
CMOS LOGIC 


TYPES SN54HC7006, 
SN74HC7006 


6·SECTION MULTIFUNCTION 
(NAND, INVERT, NOR) CIRCUITS 


• 
Package 
Options 
Include 
Small Outline 
(SO) and 
Ceramic 
Chip Carriers 
in Addition 
to Plastic 
and Ceramic 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


5N54HC7006 
... 
JT PACKAGE 


5N74HC7006 
... 
JT OR NT OR 0 (= 50) 
PACKAGE 


(TOPVIEWj 


1A 
1 U24 
VCC 


16 
2 
23 
60 


NANO 
1Y 
3 
22 
6C 
1C 
4 
21 
6Y 
NOR 


10 
5 
20 
66 
2A 
6 
19 
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NC - No internal connection 


description 


The SN54HC7006 
and SN74HC7006 
are each 


comprised 
of the following 
sections: 
One 3-input 
NAND gate 
One 4-input 
NAND gate 
One 3-input 
NOR gate 
One 4-input 
NOR gate 
Two inverters 


They 
perform 
the 
Boolean 
functions 
shown 
under each function 
table. 


The SN54HC7006 
is characterized for operation 


over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The 
SN74HC7006 
is 


characterized 
for 
operation 
from 
- 40°C 
to 


85°C. 
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TYPES SN54HC7006, 
SN74HC7006 
6·SECTION MULTIFUNCTION 
(NAND, INVERT, NOR) CIRCUITS 


3A~3Y 


4A~4Y 


INPUTS 
OUTPUT 


A 
B 
C 
0 
Y 


H 
H 
H 
H 
L 


L 
X 
X 
X 
H 


X 
L 
X 
X 
H 


X 
X 
L 
X 
H 


X 
X 
X 
L 
H 


INPUTS 
OUTPUT 


A 
B 
C 
Y 


H 
H 
H 
L 


L 
X 
X 
H 


X 
L 
X 
H 


X 
X 
L 
H 


INPUT 
OUTPUT 


A 
Y 


H 
L 


L 
H 


INPUTS 
OUTPUT 


A 
B 
C 
Y 


H 
X 
X 
L 


X 
H 
X 
L 


X 
X 
H 
L 


L 
L 
L 
H 


TEXAS l!} 
INSTRUMENTS 


TYPES SN54HC7006, 
SN74HC7006 


6·SECTION MULTIFUNCTION 
(NAND, INVERT, NOR) CIRCUITS 


INPUTS 
OUTPUT 


A 
B 
C 
0 
y 


H 
X 
X 
X 
L 


X 
H 
X 
X 
L 


X 
X 
H 
X 
L 


X 
X 
X 
H 
L 


L 
L 
L 
L 
H 


absolute maximum ratings, recommended operating conditions, electrical characteristics 


See Table I, page 2-4. 
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HIGH·SPEED 
CMOS LOGIC 


TYPES SN54HC7032. 
SN74HC7032 


QUADRUPLE PoSITIVE·oR 
GATES WITH SCHMITT·TRIGGER 
INPUTS 


• 
Operation from Very Slow Transitions 


• 
Temperature-Compensated 
Threshold 
Levels 


• 
High Noise Immunity 


• 
Same Pinouts as 'HC32 


• 
Package Options Include Small Outline (SO) and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality 


and Reliability 


description 


Each circuit functions 
as a quadruple OR gate. 
They 
perform 
t~Boolean 
function 


Y = A + B 
or 
Y = A·a 
in 
positive 
logic. 


However, 
because of the Schmitt 
action, 
the 
inputs have different 
input threshold 
levels for 


positive- 
and negative-going 
signals. 


The circuits 
are temperature 
compensated 
and 


can be triggered from the slowest of input ramps 
and will still give clean jitter-free 
output signals. 


The SN54HC7032 
is characterized for operation 


over 
the 
full 
military 
temperature 
range 
of 


-55°C 
to 
125°C. 
The 
SN74HC7032 
is 


characterized 
for 
operation 
from 
- 40°C 
to 
85°C. 


logic 
symbol 


lA 
III 
If 
;;>1 
(31 lV 
18 
121 
If 


2A 
141 


(5) 


1512v 
28 


3A 
191 


(101 
(8) 3V 
38 


4A 
1121 


(131 
11114V 
48 


SN54HC7032 
... J PACKAGE 
SN74HC7032 
... J OR N OR 0 (= SO) PACKAGE 
(TOP VIEW) 


1 U,4 


2 
13 


3 
12 


4 
11 


5 
10 
6 
9 
7 
8 


1A 


18 


1Y 
2A 
28 
2Y 
GND 


SN54HC7032 
... 
FH OR FK PACKAGE 


(TOP VIEW) 
u 
m<{UUm 
__ 
z>« 


3 
2 
1 2019 


4 
18 


5 
17 


6 
16 


7 
15 


8 
14 


"- 
9 
10111213 
/ 


INPUTS 
OUTPUT 


A 
8 
V 


H 
X 
H 


X 
H 
H 
l 
l 
L 


TEXAS "'!1 
INSTRUMENTS 


II 


TYPES SN54HC7032, 
SN74HC7032 
QUADRUPLE POSITIVE·OR GATES WITH SCHMITT·TRIGGER 
INPUTS 


absolute maximum ratings. recommended operating conditions. and electrical characteristics 


See Table I, page 2-6. 


switching characteristics over recommended free-air temperature range (unless otherwise noted!. 
CL = 50 pF (see Note 1) 
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A symbol comprises an outline or a combination of outlines together with one or more qualifying 
~ 
symbols. The shape of the symbols is not significant. As shown in Figure 1, general qualifying 6 
symbols are used to tell exactly what logical operation is performed by the elements. Table I 
shows general qualifying symbols defined in the new standards. Input lines are placed on the 
left and output lines are placed on the right. When an exception is made to that convention, 
the direction of signal flow is indicated by an arrow as shown in Figure 11. 


The International Electrotechnical 
Commission (IEC) has been developing a very powerful 


symbolic language that can show the relationship of each input of a digital logic circuit to each 
output without showing explicitly the internal logic. At the heart of the system is dependency 
notation, which will be explained in Section 4. 


The system 
was introduced 
in the USA in a rudimentary 
form 
in IEEE/ANSI Standard 


Y32.14-1973. 
Lacking at that time a complete development of dependency notation, it offered 


little more than a substitution 
of rectangular shapes for the familiar distinctive 
shapes for 


representing the basic functions 
of AND, OR, negation, etc. This is no longer the case. 


Internationally, 
Working Group 2 of IEC Technical Committee TC-3 has prepared a new 


document (Publication 617-12) that consolidates the original work started in the mid 1960's 
and published in 1972 (Publication 117-15) and the amendments and supplements that have 
followed. 
Similarly for the USA, IEEECommittee SCC 11.9 has revised the publication IEEE 


Std 91/ANSI Y32.14. 
Now numbered simply IEEEStd 91-1984, 
the IEEEstandard contains 


all of the IEC work that has been approved, and also a small amount of material still under 
international consideration. Texas Instruments is participating in the work of both organizations 
and this document introduces new logic sy~bols in accordance with the new standards. When 
changes are made as the standards develop, future editions will take those changes into account. 


The following 
explanation of the new symbolic language is necessarily brief and greatly 
condensed from what the standards publications will contain. This is not intended to be sufficient 
for those people who will be developing symbols for new devices. It is primarily intended to 
make possible the understanding of the symbols used in various data books and the comparison 
of the symbols with logic diagrams, functional block diagrams, and/or function tables will further 
help that understanding. 


All outputs 
of a single, unsubdivided element always have identical internal logic states 
determined by the function of the element except when otherwise indicated by an associated 
qualifying symbol or label inside the element. 
. 


II 


r 


** 
INPUT 


LINES 


* * 
**1 
OUTPUT 
LINES 


* * 


The outlines of elements may be abutted or embedded in which case the following conventions 
apply. There is no logic connection between the elements when the line common to their outlines 
is in the direction of signal flow. There is at least one logic connection between the elements 
when the line common to their outlines is perpendicular to the direction of signal flow. The 
number of logic connections between elements will be clarified by the use of qualifying symbols 
and this is discussed further under that topic. If no indications are shown on either side of 
the common line, it is assumed there is only one connection. 


When a circuit has one or more inputs that are common to more than one element of the circuit, 
the common-control block may be used. This is the only distinctively shaped outline used in 
the lEe system. Figure 2 shows that unless otherwise qualified by dependency notation, an 
input to the common-control 
block is an input to each of the elements below the common- 
control block. 


A common output depending on all elements of the array can be shown as the output of a 
common-output element. Its distinctive visual feature is the double line at its top. In addition 
the common-output element may have other inputs as shown in Figure 3. The function of the 
common-output element must be shown by use of a general qualifying symbol. 


(must,like 
other 
elements, 


have a qualifying 
symbol 
to 
denote 
its logic function) 


Table I shows general qualifying symbols defined by IEEEStandard 91. These characters are 
placed near the top center or the geometric center of a symbol or symbol element to define 
the basic function of the device represented by the symbol or of the element. 


Qualifying symbols for inputs and outputs are shown in Table II and will be familiar to most 
users with the possible exception of the logic polarity and analog signal indicators. The older 
logic negation indicator means that the external 0 state produces the internal 1 state. The 
internal 1 state means the active state. Logic negation may be used in pure logic diagrams; 
in order to tie the external 1 and 0 logic states to the levels H (high) and L (low), a statement 
of whether positive logic (1 = H, 0 = L) or negative logic (1 = L, 0 = H) is being used is 
required or must be assumed. Logic polarity indicators eliminate the need for calling out the 
logic convention and are used in various data books in the symbology for actual devices. The 
presence of the triangular polarity indicator indicates that the L logic level will produce the 
internal 1 state (the active state) or that. in the case of an output, the internal 1 state will 
produce the external L level. Note how the active direction of transition for a dynamic input 
is indicated in positive logic, negative logic, and with polarity indication. 


The internal connections between logic elements abutted together in a symbol may be indicated 
by the symbols shown in Table II. Each logic connection may be shown by the presence of 
qualifying symbols at one or both sides of the common line and if confusion can arise about 
the numbers of connections, use can be made of one of the internal connection symbols. 


SYMBOL 


& 
2:1 


=1 


2k 


m 
2k+ 1 


)( 
1 
"tI 


C>or<J 
r-» 
:z 
IT 
» 
XIV 
:::! 
MUX 
0 
DMUX or DX 
:z 
1: 
0 
P-Q 
." 
CPG 
r-0 
". 


C) 
COMP 


("') 
ALU 


C/) 


.n... 
-< 


1.n... 


s: 
G 
JV\... 


aJ 
!G 
0 
J""U"L 
r- 
G! 
C/) 
JV\... 
II 


SRGm 


CTRm 


CTR DIVm 


RCTRm 


ROM 


RAM 


FIFO 


1=0 
1=1 


<I> 


AND gate or function. 


OR gate or function. The symbol was chosen to indicate that at least 
one active input is needed to activate the output. 


Exclusive OR. One and only one input must be active to activate the 
output. 


Logic identity. All inputs must stand at the same state. 


An even number of inputs must be active. 


An odd number of inputs must be active. 


The one input must be active. 


A buller or element with more than usual output capability 
(symbol is oriented in the direction of signal flow). 


Schmitt 
trigger; 
element 
with 
hysteresis. 


Coder, code converter (DEC/BCD,BIN/OUT, BINI7-SEG, etc.). 


Multiplexer/data selector. 


Demultiplexer. 


Adder. 


Subtracter. 


Look-ahead 
carry 
generator 


Multiplier. 


Magnitude comparator. 


Arithmetic 
logic 
unit. 


Retriggerable monostable. 


Nonretriggerablemonostable (one-shot) 


Astable 
element. 
Showing 
waveform 
is optional. 


Shift 
register. 
m = 
number 
of bits. 


Counter. m = number of bits; cycle length = 2m. 


Counter with cycle length = m. 


Asynchronous (ripple-carry) counter; cycle length 
2m. 


Read-only 
memory. 


Random-access read/write memory. 


First-in, 
first-out 
memory. 


Element 
powers 
up cleared 
to 0 state. 


Element 
powers 
up set 
to 
1 state. 


Highly complex function; "gray box" symbol with limited 


detail 
shown 
under 
special rules. 


CMOS 
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SN7402 


'HC86 
SN7486 


'HC86 
SN74180 


'HC280 
SN74180 


'HC86 
SN74ALS86 


'HC04 
SN7404 


'HC240 
SN74S436 


'HC132 
SN74LS18 


'HC42 
SN74LS347 


'HC151 
SN74150 


'HC138 
SN74138 


'HC283 
SN74LS385 


SN74LS385 


'HC182 
SN74182 


SN74LS384 


'HC85 
SN74LS682 


'HC181 
SN74LS381 


'HC123 
SN74LS422 


'HC221 
SN74121 


SN74LS320 


SN74LS624 


'HC164 


'HC590 


'HC160 


'HC4020 


SN74LS595 


SN54LS590 


SN74LS668 


SN74187 


SN74170 


SN74LS222 


SN74AS877 


SN74AS877 


SN74LS608 
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Active-low 
input. 
Equivalent 
to 
~ 
in positive 
logic. 


Active-low 
output. 
Equivalent 
to P-- in positive 
logic. 


Signal flow 
from 
right 
to left. 
If not otherwise 
indicated, 
signal flow 
is from 
left 
to right. 


Bidirectional 
signal flow. 


POSITIVE 
NEGATIVE 
POLARITY 


LOGIC 
LOGIC 
INDICATION 


} "",m;, { ILo II 
o 
not used 
inputs 


active 
not used 
not used 


HLl 
on 


indicated 
oIl 
°Ll 
lSH 
transition 


Dynamic 
internal 
connection. 
Transition 
from a to 1 on left 
produces 
transitory 
1 state on 


right. 


Internal 
input 
(virtual 
input). 
It always 
stands at its internal 
1 state unless affected 
by an 


overriding 
dependency 
relationship, 


Internal 
output 
(virtual 
output). 
Its effect 
on an internal 
input 
to which 
it is connected 
is 


indicated 
by dependency 
notation. 
II 


The internal (virtual) input is an input originating somewhere else in the circuit and is not 
connected directly to a terminal. The internal (virtual) output is likewise not connected directly 
to a terminal. The application of internal inputs and outputs requires an understanding of 
dependency notation, which is explained in Section 4. 
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Postponed output (of a pulse-triggered flip-flop)_ The output changeswhen input 


initiating 
change 
(e.g., a C input) 
returns 
to its initial 
external 
state or level. See § 5. 


N-P-N open-collector or similar output that can supply a relatively 
low-impedance L level when not turned off_ Requires external 
pull-up, Capableof positive-logic wired-AND connection, 


Passive-pull-upoutput is similar to N-P-N open-collector output but 
is supplemented with a built-in passivepull-up, 


N-P-N open-emitter or similar output that can supply a relatively low- 
impedance H level when not turned off. Requiresexternal pull-down. 
Capableof positive-logic wired-OR connection_ 


Passive-pull-downoutput is similar to N-P-N open-emitter output but 


is supplemented 
with 
a built-in 
passive pull·down. 


Output 
with 
more 
than 
usual output 
capability 
(symbol 
is oriented 
in the direction 


of signal flow), 


Enable input 


When 
at its internal 
1-state, 
all outputs 
are enabled. 


When 
at its internal 
O-state, 
open-collector 
and open-emitter 
outputs 
are off, 


three-state 
outputs 
are in the high-impedance 
state, and all other 
outputs 


(e.g., totem-poles) 
are at the internal 
Q-state. 


Usual meaningsassociatedwith flip-flops (e.g., R = reset, T = toggle) 


-.-JS 


R 
Data 
input 
to a storage element 
equivalent 
to: 
L.q 


Input 
line grouping 
... 
indicates 
two 
or more 
terminals 
used to implement 
a single 


logic input. 


e.g., The paired expander inputs of SN7450_ ~~JE 


Fixed-state output always stands at its internal 1 state. For example, seeSN74185. 


In an array of elements, if the same general qualifying symbol and the same qualifying symbols 
associated with inputs and outputs would appear inside each of the elements of the array, 
these qualifying symbols are usually shown only in the first element. This is done to reduce 
clutter and to save time'in recognition. Similarly, large identical elements that are subdivided 
into smaller elements may each be represented by an unsubdivided outline. The SN54HC242 
or SN54LS440 symbol illustrates this principle. 


Table III shows some symbols used inside the outline. Note particularly that open-collector 
(open-drain), open-emitter (open-source), and three-state outputs have distinctive symbols. 
An ENinput affects all the external outputs of the element in which it is placed, plus the external 
outputs of any elements shown to be influenced by that element. It has no effect on inputs. 
When an enable input affects only certain outputs, affects outputs located outside the indicated 
influence of the element in which the enable input is placed, and/or affects one or more inputs, 
a form of dependency notation will indicate this (see 4.10). The effects of the EN input on 
the various types of outputs are shown. 


It is particularly important to note that a D input is always the data input of a storage element. 
At its internal 1 state, the D input sets the storage element to its 1 state, and at its internal 
o state it resets the storage element to its 0 state. 


The binary grouping symbol will be explained more fully in Section 8. Binary-weighted inputs 
are arranged in order and the binary weights of the least-significant and the most-significant 
lines are indicated by numbers, In this document weights of input and output lines will be 
represented by powers of two usually only when the binary grouping symbol is used, otherwise 
decimal numbers will be used. The grouped inputs generate an internal number on which a 
mathematical function can be performed or that can be an identifying number for dependency 
notation (Figure 28). A frequent use is in addresses for memories. 


Reversed in direction, the binary grouping symbol can be used with outputs. The concept is 
analogous to that for the inputs and the weighted outputs will indicate the internal number 
assumed to be developed within the circuit. 


Other symbols are used inside the outlines in accordance with the IEC/IEEEstandards but are 
not shown here. Generally these are associated with 
arithmetic 
operations and are self- 
explanatory, 


When nonstandardized information is shown inside an outline, it is usually enclosed in square 
brackets [like these]. 


Dependency notation is the powerful tool that sets the IECsymbols apart from previous systems 
and makes compact, meaningful, symbols possible. It provides the means of denoting the 
relationship between inputs, outputs, or inputs and outputs without actually showing all the 


II 


II 


elements and interconnections involved. The information provided by dependency notation 
supplements that provided by the qualifying symbols for an element's function. 


In the convention for the dependency notation, use will be made of the terms "affecting" 
and 
"affected." 
In cases where it is not evident which inputs must be considered as being the 


affecting or the affected ones (e.g., if they stand in an AND relationship). the choice may be 
made in any convenient way. 


So far, eleven types of dependency have been defined and all of these are used in various TI 
data books. X dependency is used mainly with CMOS circuits. They are listed below in the 
order in which they are presented and are summarized in Table IV following 4.12. 


Section 
4.2 
4.3 
4.4 
4.5 
4.6 
4.7 
4.8 
4.9 
4.10 
4.11 
4.12 


Dependency Type or Other Subject 
G,AND 
General Rules for Dependency Notation 
V,OR 
N, Negate (Exclusive-OR) 
Z, Interconnection 
X, Transmission 
C, Control 
5, Set and R, Reset 
EN, Enable 
M, Mode 
A, Address 


A common relationship between two signals is to have them ANDed together. 
This has 
traditionally been shown by explicitly drawing an AND gate with the signals connected to the 
inputs of the gate. The 1972 IECpublication and the 1973IEEE/ANSI standard showed several 
ways to show this AND relationship using dependency notation. While ten other forms of 
dependency have since been defined, the ways to invoke AND dependency are now reduced 
to one. 


In Figure 4 input b is ANDed with input a and the complement of b is ANDed with c. The letter 
G has been chosen to indicate AND relationships and is placed at input b, inside the symbol. 
A number considered appropriate by the symbol designer (1 has been used here) is placed after 
the letter G and also at each affected input. Note the bar over the 1 at input c. 
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In Figure 5, output b affects input a with an AND relationship. The lower example shows that 
it is the internal logic state of b, unaffected by the negation sign, that is ANDed. Figure 6 shows 
input a to be ANDed with a dynamic input b. 


a--r~l-b 


When a Gm input or output (m is a number) stands at its internal 1 state, all inputs and 
outputs affected by Gm stand at their normally defined internal logic states. When the 
Gm input or output stands at its 0 state, all inputs and outputs affected by Gm stand 
at their internal 0 states. 


The rules for applying dependency relationships in general follow the same pattern as was 
illustrated for G dependency. 


1) 
labeling the input (or output) affecting other inputs or outputs with the letter symbol 
indicatingthe relationshipinvolved (e.g., Gfor AND) followed by an identifying number, 
appropriately chosen, and 


2) 
labeling each input or output affected by that affecting input (or output) with that 
same number. 


If it is the complement of the internal logic state of the affecting input or output that does 
the affecting, then a bar is placed over the identifying numbers at the affected inputs or outputs 
(Figure 4). 


If two affecting inputs or outputs havethe same letter and same identifying number, they stand 
in an OR relationship. to each other (Figure 7). 
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If the affected input or output requires a label to denote its function (e.g., "D"), 
this label will 


be prefixed by the identifying number of the affecting input (Figure 15). 


If an input or output is affected by more than one affecting input, the identifying numbers of 
each of the affecting inputs will appear in the label of the affected one, separated by commas. 
The normal reading order of these numbers is the same as the sequence of the affecting 
relationships (Figure 15). 


If the labels denoting the functions of affected inputs or outputs must be numbers (e.g., outputs 
of a coder), the identifying numbers to be associated with both affecting inputs and affected 
inputs or outputs will be replaced by another character selected to avoid ambiguity, e.g., Greek 
letters (Figure 8). 
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When a Vm input or output stands at its internal 1 state, all inputs and outputs affected by 
Vm stand at their internal 1 states. When the Vm input or output stands at its internal 0 state, 
all inputs and outputs affected by Vm stand at their normally defined internal logic states. 


The symbol denoting negate dependency is the letter N (Figure 10). Eachinput or output affected 
by an Nm input or output stands in an Exclusive-OR relationship with the Nm input or output. 


lfa 
= 0, 
then c = b 


lfa 
= I, 
then c = ii 


When an Nm input or output stands at its internal 1 state, the internal logic state of each input 
and each output affected by Nm is the complement of what it would otherwise be, When an 
Nm input or output stands at its internal 0 state, all inputs and outputs affected by Nm stand 
at their normally defined internal logic states. 


Interconnection dependency is used to indicate the existence of internal logic connections 
between inputs, outputs, internal inputs, and/or internal outputs. 


The internal logic state of an input or output affected by a Zm input or output will be the same 
as the internal logic state of the Zm input or output, unless modified by additional dependency 
notation (Figure 11). 


a-f~-j-b 
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Transmission dependency is used to indicate controlled bidirectional connections between 
affected input/output 
ports (Figure 12). 


.-+ "~I:: 


When an Xm input or output stands at its internal 1 state, all input-output ports affected by 
this Xm input or output are bidirectionally connected together and stand at the same internal 
logic state or analog signal level. When an Xm input or output stands at its internal 0 state, 
the connection associated with this set of dependency notation does not exist. 
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Although the transmission paths represented by X dependency are inherently bidirectinal, use 
is not always made of this property. This is analogous to a piece of wire, which may be 
constrained to carry current in only one direction. If this is the case in a particular application, 
then 
the 
directional 
arrows 
shown 
in 
Figures 
12, 
13, 
and 
14 
would 
be omitted. 


Control inputs are usually used to enable or disable the data (D, J, K, R, or 5) inputs of storage 
elements. They may take on their internal 1 states (be active) either statically or dynamically. 
In the latter case the dynamic input symbol is used as shown in the third example of Figure 15. 
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When a Cm input or output stands at its internal 1 state, the inputs affected by Cm have theirII 
normally defined effect on the function of the element, i.e., these inputs are enabled. When 
a Cm input or output stands at its internal 0 state, the inputs affected by Cm are disabled and 
have no effect on the function of the element. 


The symbol denoting set dependency is 
the letter S. The symbol denoting reset 
dependency is the letter R. 


Set and reset dependencies' are used if it 
is necessary to specify the effect of the 
combination 
R= S= 1 
on 
a 
bistable 
element. Case 1 in Figure 16 does not use 
S or R dependency. 


When an Sm input is at its internal 1 state, 
outputs 
affected 
by the Sm input will 
react, regardlessof the state of an R input, 
as they 
normally 
would 
react to 
the 
combination S= 1, R= O. See cases 2, 4, 
and 5 in Figure 16. 


When an Am input is at its internal 1 state, 
outputs 
affected 
by the Rm input will 


react, regardlessof the state of an S input, 
as they 
normally 
would 
react to 
the 


combination S= 0, R= 1. See cases 3, 4, 
and 5 in Figure 16. 


When an Sm or Rm input is at its internal 
o state, it has no effect. 


Note that the noncomplementary output 
patterns in cases 4 and 5 are only pseudo 
stable. The simultaneous return of the 
inputs 
to 
S = R= 0 
produces 
an 
unforeseeable stable and complementary 
output pattern. 
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o = external 0 stlte 
1 = externall 
state 


nc = no change 
? = unspecified 


An ENminput has the same'effect on outputs as an ENinput, see 3.3, but it affects only those 
outputs labeled with the identifying number m. It also affects those inputs labeled with the 
identifying number m. By contrast, an EN input affects all outputs and no inputs. The effect 
of an ENm input on an affected input is identical to that of a Cm input (Figure 17). 
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M Dependency Affecting 
Inputs 
•• 


M dependency affects inputs the same as C dependency. When an Mm input or Mm output -=- 
stands at its internal 1 state, the inputs affected by this Mm input or Mm output have their 
normally defined effect on the function of the element, i.e., the inputs are enabled. 


When an ENminput stands at its internal 1 state, the inputs affected by ENmhavetheir normally 
defined effect on the function of the element and the outputs affected by this input stand at 
their normally defined internal logic states, i.e., these inputs and outputs are enabled. 


If a = O. b is disabled and d = c 
If a = 1. c is disabled and d = b 


When an ENm input stands at its internal 0 state, the inputs affected by ENm are disabled 
and have no effect on the function of the element, and the outputs affected by ENm are also 
disabled. Open-collector outputs are turned off, three-state outputs stand at their normally 
defined internal logic states but externally exhibit high impedance, and all other outputs (e.g., 
totem-pole outputs) stand at their internal 0 states. 


Mode dependency is used to indicate that the effects of particular inputs and outputs of an 
element depend on the mode in which the element is operating. 


If an input or output hasthe same effect in different modes of operation, the identifying numbers 
of the relevant affecting Mm inputs will appear in the label of that affected input or output 
between parentheses and separated by solidi (Figure 22). 


When an Mm input or Mm output stands at its internal 0 state, the inputs affected by this 
Mm input or Mm output have no effect on the function of the element. When an affected 
input has several sets of labels separated by solidi (e.g., C4/2-/3 
+), any set in which the 
identifying number of the Mm input or Mm output appears has no effect and is to be ignored. 
This represents disabling of some of the functions of a multifunction 
input. 


II 


The circuit in Figure 18 has two inputs, band c, that control which one of four modes (0, 1, 2, 
or 3) will exist at any time. Inputs d, e, and fare D inputs subject to dynamic control (clocking) 
by the a input. The numbers 1 and 2 are in the series chosen to indicate the modes so inputs 
e and f are only enabled in mode 1 (for parallelloadingl and input d is only enabled in mode 2 
(for serial loading). Note that input a has three functions. 
It is the clock for entering data. 


In mode 2, it causes right shifting of data, which means a shift away from the control block. 
In mode 3, it causes the contents of the register to be incremented by one count. 


C4/2413+ 
O}M !l 
1 
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Note that all operations are synchronous. 


In MODE 0 (b = 0, c = 0), the outputs 
remain at their existing states as none 
01 the inputs has an effect. 


In MODE 1 (b = 1, c = 0), parallel loading 
takes place thru inputs e and I. 


In MODE 2 (b = 0, c = 1), shifting down 
and serial loading thru input d take place. 


In MDDE 3 (b = c = 1), counting up by 
increment of 1 per clock pulse takes place. 


When an Mm input or Mm output stands at its internal 1 state, the affected outputs stand 
at their normally defined internal logic states, i.e., the outputs are enabled. 


When an Mm input or Mm output stands at its internal 0 state, at each affected output any 
set of labels containing the identifying number of that Mm input or Mm output has no effect 
and is to be ignored. When an output has several different sets of labels separated by solidi 
(e.g., 2,4/3,5), 
only those sets in which the identifying 
number of this Mm input or Mm 
output appears are to be ignored. 


Figure 19 shows,! symbol for a device 
whose output can behave like either a 
3-state 
output 
or an open-collector 


output depending on the signal applied 
to input a. Mode 1 exists when input 
a stands at its internal 1 state and, in 
that 
case, 
the 
three-state 
symbol 


applies and the open-element symbol 
has no effect. 
When a = 0, mode 1 


does not exist so the three-state symbol 
has no effect 
and the open-element 


symbol applies. 


In Figure20, if input a stands at its internal 
1 state establishing mode 1, output b will 
stand at its internal 1 state only when the 
content of the register equals 9. Since 
output b is located in the common-control 
block with no defined function outside of 
mode 1, the state of this output outside 
of mode 1 is not defined by the symbol. 
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In Figure 21, 
if input a stands at its 


internal 1 state 
establishing 
mode 
1, 
output b will stand at its internal 1 state 
only when the content of the register 
equals 15. If input a stands at its internal 
o state, output b will stand at its internal 
1 state only when the content of the 
register equals O. 


1~T=15P-b 
lCT=O 


I 
I 
I 
S 
I 


In Figure 22 inputs a and b are binary 
weighted to generate the numbers 0, 1, 
2, or 3. This determines which one of the 
four modes exists. 


At output e the label set causing negation 
(if c = 1) is effective only in modes 2 and 
3. In modes 0 and 1 this output stands 
at its normally defined state as if it had 
no labels. At output f the label set has 
effect when the mode is not 0 so output 
e is negated (if c = 1) in modes 1, 2, and 
3. In mode 0 the label set has no effect so the output stands at its normally defined state. 
In this example 0,4 is equivalent to (1/2/3)4. At output g there are two label sets. The first 
set, causing negation (if c = 1), is effective only in mode 2. The second set, subjecting 9 to 
AND dependency on d, has effect only in mode 3. 


Note that in mode 0 none of the dependency relationships has any effect on the outputs, so 
e, f, and 9 will all stand at the same state. 


Address dependency provides a clear representation of those elements, particularly memories, 
that use address control inputs to select specified sections of a multildimensional arrays. Such 
a section of a memory array is usually called a word. The purpose of address dependency is 
to allow a symbolic presentation of the entire array. An input of the array shown at a particular 


II 


element of this general section is common to the corresponding elements of all selected sections 
of the array. An output of the array shown at a particular element of this general section is 
the result of the ORfunction of the outputs of the corresponding elements of selected sections. 


Inputs that are not affected by any affecting address input have their normally defined effect 
on all sections of the array, whereas inputs affected by an address input have their normally 
defined effect only on the section selected by that address input. 


An affecting address input is labeled with the letter A followed by an identifying number that 
corresponds with the address of the particular section of the array selected by this input. vllhtiin 
the general section presented by the symbol, inputs and outputs affected by an Am input are 
labeled with the letter A, which stands for the identifying numbers, i.e., the addresses, of the 
particular sections. 


Figure 23 shows a 3-word by 2-bit memory having a separate address line for each word and 
uses ENdependency to explain the operation. To select word 1, input a is taken to its 1 state, 
which establishes mode 1. Data can now be clocked into the inputs marked" 
1,40." 
Unless 
words 2 and 3 are also selected, data cannot be clocked in at the inputs marked "2,40" 
and 
"3,40." 
The outputs will be the ORfunctions of the selected outputs, i.e., only those enabled 
by the active EN functions. 


The identifying 
numbers of affecting address inputs correspond with the addresses of the 
sections selected by these inputs. They need not necessarily differ from those of other affecting 
dependency-inputs (e.g., 
G, V, N, ... j, because in the general section presented by the symbol 
they are replaced by the letter A. 


If there are several sets of affecting Am inputs for the purpose of independent and possibly 
simultaneous 
access to 
sections 
of the 
array, then 
the 
letter 
A is modified 
to 
1A, 
2A, .... 
Because they have access to the same sections of the array, these sets of A inputs 
may have the same identifying numbers. The symbols for 'HC170 or SN74LS 170 make use 
of this. 


RAM16X4 


EN 


D}AJ!.. 


15 
3 


Cl 


TYPE OF 
LETTER 
AFFECTING 
INPUT 
AFFECTING 
INPUT 


DEPENDENCY 
SYMBOL" 
AT ITS '·STATE 
AT ITS C·STATE 


Address 
A 
Permits action (address selected) 
Prevents action (address not selected) 


Control 
C 
Permits 
action 
Prevents action 
Prevents action of inputs 
Ooutputs 
off 
Enable 
EN 
Permits action 
Qoutputs 
at external high impedance. 


no change in internal logic state 
Other outputs 
at internal 0 state 


AND 
G 
Permits action 
Imposes 0 state 


Mode 
M 
Permits action (mode selected) 
Prevents action (mode not selected) 


Negate 
(Ex-OR) 
N 
Complements 
state 
No effect 


Reset 
R 
Affected 
output 
reacts as 
No effect 
it would 
to S 
= O. R = 1 


Set 
S 
Affected 
output 
reacts as 
No effect 
it would to S = 1, R = 0 


OR 
V 
Imp6ses 1 state 
Permits action 


Transmission 
X 
Bidirectional 
connection 
exists 
Bidirectional 
connection 
does not exist 


Interconnection 
Z 
Imposes 1 state 
Imposes 0 state 


-These letter symbols appear at the AFFECTING input (or output) 
and are followed 
by a number. Each input (or output) 
AFFECTED by 


that input is labeled with that same number. When the labels EN, R, and S appear at inputs without the following 
numbers, the descriptions 
above do not apply. The action of these inputs is described under "Symbols 
Inside the Outline," 
see 3.3. 


The dynamic input symbol, the postponed output symbol, and dependency notation provide 
the tools to differentiate four main types of bistable elements and make synchronous and 
asynchronous inputs easily recognizable (Figure 25). The first column shows the essential 
distinguishing features; the other columns show examples. 


Transparent latches have a level-operated control input. The D input is active as long as the 
C input is at its internal 1 state. The outputs respond immediately. Edge-triggered elements 
accept data from D, J, K, R, or S inputs on the active transition of C. Pulse-triggered elements 


• 


require the setup of data before the start of the control pulse; the C input is considered static 
since the data must be maintained as long as C is at its 1 state. The output is postponed until 
C returns to its 0 state. The data-lock-out element is similar to the pulse-triggered version except 
that the C input is considered dynamic in that shortly after C goes through its active transition, 
the data inputs are disabled and data does not have to be held. However, the output is still 
postponed until the C input returns to its initial external level. 


Notice that synchronous inputs can be readily recognized by their dependency labels (1D, 1J, 
1K, 15, 1R) compared to the asynchronous inputs (5, R). which are not dependent on the C 
inputs. 
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The general symbol for a coder or code 
converter is shown in Figure 26. X and Y 
may 
be 
replaced 
by 
appropriate 


indications of the code used to represent 
the information at the inputs and at the 
outputs, respectively. 


Depending on the input code, the internal logic states of the inputs determine an internal 
value. This value is reproduced by the internal logic states of the outputs, depending on 
the output code. 


The indication of the relationships between the internal logic states of the inputs and the internal 
value is accomplished by: 


1) 
labeling the inputs with numbers. In this case the internal value equals the sum of 
the weights associated with those inputs that stand at their internal 1-state, or by 
2) 
replacing X by an appropriate indication of the input code and labeling the inputs with 
characters that refer to this code. 


The relationships between the internal value and the internal logic states of the outputs 
are indicated by: 


1) 
labeling each output with a list of numbers representing those internal values that 
lead to the internal 1-state of that output. These numbers shall be separated by solidi 
as in Figure 27. This labeling may also be applied when Y is replaced by a letter 
denoting a type of dependency (seeSection 7). If a continuous range of internal values 
produces the internal 1 state of an output, this can be indicated by two numbers 
that are inclusively the beginning and the end of the range, with these two numbers 
separated by three dots (e.g., 4 ... 
9 = 4/5/617/8/9) 
or by 


2) 
replacing Y by an appropriate indiction of the output code and labeling the outputs 
with characters that refer to this code as in Figure 28. 


Alternatively, the general symbol may be used together with an appropriate reference to a table 
in which the relationship between the inputs and outputs is indicated. This is a recommended 
way to symbolize a PROM after it has been programmed. 
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It often occurs that a set of affecting 
inputs 
for 
dependency 
notation 
is 


produced 
by decoding the 
signals on 


certain inputs to an element. In such a 
case use can be made of the symbol for 
a 
coder 
as 
an 
embedded 
symbol 


(Figure 29). 


If all affecting inputs produced by a coder 
are of the same type and their identifying 
numbers shown at the outputs 
of the 


coder, V (in the qualifying symbol XIV) 
may be replaced by the letter denoting the 
type of dependency. The indications of 
the 
affecting 
inputs 
should 
then 
be 
omitted (Figure 30). 
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If all affecting inputs produced by a coder are of the same type and have consecutive identifying 
numbers not necessarily corresponding with the numbers that would have been shown at the 
outputs of the coder, use can be made of the binary grouping symbol. k external lines effectively 
generate 2k internal inputs. The bracket is followed 
by the letter denoting the type of 


dependency followed by m11m2. The m1 is to be replaced by the smallest identifying number 
and the m2 by the largest one, as shown in Figure 31. 
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If an input has several different functional effects or has several different sets of affecting inputs, 
:2 
depending on the mode of action, the input may be shown as often as required. However, S 
there are cases in which this method of presentation is not advantageous. In those cases the 
D. 


input may be shown once with the different sets of labels separated by solidi (Figure 32). No 
>< 
meaning is attached to the order of these sets of labels. If one of the functional effects of 
W 
an input is that of an unlabeled input to the element, a solidus will precede the first set of labels •• 


shown. 
•• 


If all inputs of a combinational element are 
~ 
'b~MQ-21- -- 


disabled (caused to have no effect on the 
: 
~~ 


function of the element), the internal logic 
C 
1_R/_l._2R_ 
C 
lR 


states of the outputs of the element are 
~2..R__ 


not specified by the symbol. If all inputs 
of a sequential element are disabled, the 
content of this element is not changed and 
the 
outputs 
remain 
at 
their 
existing 


internal logic states. 


If an input having a single functional effect is affected by other inputs, the qualifying symbol 
(if there is any) for that functional effect is preceded by the labelscorresponding to the affecting 
inputs. The left-to-right 
order of these preceding labels is the order in which the effects or 
modifications must be applied. The affected input has no functional effect on the element if 
the logic state of anyone of the affecting inputs, considered separately, would causethe affected 
input to have no effect, regardless of the logic states of other affecting inputs. 


Labels may be factored using algebraic 
techniques (Figure 33). 


If an output has a number of different labels, regardlessof whether they are identifying numbers 
of affecting inputs or outputs or not, these labels are shown in the following order: 


1) 
If the postponed output symbol has to be shown, this comes first, if necessary 
preceded by the indications of the inputs to which it must be applied 


2) 
Followed by the labelsindicating modifications of the internal logic state of the output, 
such that the left-to-right order of these labels corresponds with the order in which 
their effects must be applied 


3) 
Followed by the label indicating the effect of the output on inputs and other outputs 
of the element. 


Symbols for open-circuit or three-state 
outputs, where applicable, are placedjust 
inside the outside boundary of the symbol 
adjacent to the output line (Figure 34). 


If an output needs several different sets 
of 
labels 
that 
represent 
alternative 


functions (e.g., depending on the mode 
of action), these sets may be shown on 
different 
output 
lines 
that 
must 
be 


connected outside the outline. However, there are cases in which this method of presentation 
is not advantageous. In those cases the output may be shown once with the different sets 
of labels separated by solidi (Figure 35). 


Two adjacent identifying numbers of affecting inputs in a set of labels that are not already 
separated by a nonnumeric character should be separated by a comma. 


If a set 
of 
labels of 
an output 
not 
containing 
a 
solidus 
contains 
the 
identifying number of an affecting Mm 
input standing at its internal 0 state, this 
set of labels has no effect on that output. 


Labels may be factored using algebraic 
techniques (Figure 36). 
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The elementary CMOS building blocks are the inverter and the transmission gate. Each uses a complementary pair of 
one n-channel and one p-channel enhancement-type field-effect transistor. Figures I and 2 show these together with various 
logic symbols t used in this book to represent them. 


Logic gates are created by transistors added in parallel or series to the transistors making up the elementary inverter. 


Thus the simplest gates are inverting. See Figure 3. An odd number of additional inverters are sometimes added to the outputs 
of gates to make them noninverting. Basic CMOS gates usually have no more than three inputs. Arrays of gates are used 
when more than three signals are ANDed or ORed. 


The Exclusive-OR or Exclusive-NOR gate is most easily implemented using two inverters and two transmission gates 
as shown in Figure 4. In complex chains of gates, the inverters may be made unnecessary by complementary signals being 
already available. 


t The various logic symbols are equivalent. The distinctive-shape 
form of the inverter and gate symbols and the "TG" 
form of the transmission gate are 
usually used in the device logic diagrams. The logic inversion symbol (0) 
is shown at the input or the output. whichever maintains logical consistency 


with the driving output or the driven input, and this technique is used to indicate the true/complement 
levels of the signal as it progresses through the 
circuit. For example, 
see Figure 7 in this section. The rectangular forms of the inverter and gate symbols and the polarity indicator (t::::...) 
replacing the 
inversion symbol are usually used in this book only in the device logic symbols. 
The C> indicates a high-current output. 
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The three-state 
output 
buffer 
has logic elements 
in the gate connections 
to each of the transistors 
in the final inverter 
so that both 
may be turned 
off under 
the control 
of an enable 
function. 
Figure 
5 illustrates 
an inverting 
output 
buffer. 


The transparent 
latch is typically 
implemented 
as shown 
in Figure 
6. This is the simplest 
form. 
Logic diagrams 
in this 
book 
show 
that additional 
inverters 
may be added 
as buffers 
or to optimize" timing. 
The true and complementary 
outputs 
(Q and Q) may be taken off at other points. 
Outputs 
brought 
out to terminals 
are always 
buffered 
to minimize 
any feedback 
effects. 
The one exception 
to this is the 'HCU 
device, 
which 
has unbuffered 
outputs. 


Putting 
two transparent 
latches 
in series 
produces 
th~ edge-triggered 
D-type 
flip-flop. 
The inverters 
can be converted 
to two-input 
gates 
to provide 
asynchronous 
set and reset 
functions. 
Figure 
7 illustrates 
a negative-ectge-triggered 
circuit. 


Exchanging 
the connections 
of C and C produces 
a positive-edge-triggered 
version. 
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Detailed logic diagrams for flip-flops are given on the data sheets in this book when useful to illustrate special features 
such as synchronous clearing, J/K 
inputs, and toggle enabling. 


In general the logic diagrams in this book have been simplified. They are believed to correctly indicate the logic 
implementation but should not be used to predict dynamic performance. Inverters existing in series may be combined or 
eliminated in the diagram as shown in Figure 8. 
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Table I compares the main characteristics of the high-speed CMOS family with those of standard TTL, LSTTL, STTL, 


ALSTTL, ASTTL, and metal-gate CMOS. 


ADVANCED 
SILICON· 
METAL 
LOW-POWER 
ADVANCED 
STD 
SCHOTTKY 
LOW·POWER 


TECHNOLOGY* 
GATE 
GATE 
SCHOTTKY 
SCHOTTKY 
TTL 
TTL 
SCHOTTKY 
CMOS 
CMOS 
TTL 
TTL 
TTL 


Device 
series 
SN74HC 
4000 
SN74 
SN74LS 
SN74S 
SN74ALS 
SN74AS 


Power 
dissipation 
per 
gate 
(mWI 


Static 
0.0000025 
0.001 
10 
2 
19 
1 
8.5 


At 
100 
kHz 
0.17 
0.1 
10 
2 
19 
. 
1 
8.5 


Propagation 
delay 
time 
(n5) 
ICL 
=- 
15 pFI 
8 
105 
10 
10 
3 
4 
1.5 


Maximum 
clock 
frequency 
(MHz) 
ICL 
- 
15 
pF) 
40 
12 
35 
40 
125 
70 
200 


Speed/Power 
product 
(pJI 
(at 
100 
kHz) 
1.4 
11 
100 
20 
57 
4 
13 


Minimum 
output 
drive 
(mAl 
(Vo 
=- 0.4 
VI 


Standard 
outputs 
4 
1.6 
16 
8 
20 
8 
20 


High-current 
outputs 
6 
1.6 
48 
24 
64 
24/48 
48/64 


Fan-out 
(LS 
loads) 


Standard 
outputs 
10 
4 
40 
20 
50 
20 
50 


High-current 
outputs 
15 
4 
120 
60 
160 
60/120 
120/160 


Maximum 
input 
current. 
'IL 
(mAl 
(VI 
·0.4 
VI 
±0.001 
0.001 
1.6 
0.4 
2.0 
0.1 
0.5 


t: Family characteristics 
at 25°C, 
VCC = 5 V; all values typical unless otherwise 
noted. This table is provided for broad comparisons only. 


Parameters for specific devices within 
a family may vary. For detailed comparisons, 
please consult the appropriate 
data book. 


The major advantages of high-speed CMOS can be summarized as follows: 


I. The high-speed CMOS family can operate at speeds comparable to LSTTL. The high-speed CMOS family has ac 
parameters guaranteed at a supply voltage of 2 V, 4.5 V, and 6 V over the full operating temperature range into 
a 50-pF load (also, 150 pF for high-current outputs). Note that at the higher operating frequencies, the power 
consumption is also comparable to LSTTL (Figure 9). 


2. Figure 9 also shows that the high-speed CMOS family covers a wide range of applications: low power drain for 
low-speed systems, and a slightly higher drain for higher speed systems. 


3. Minimum system power·- 
only the gates that are switching contribute to system power consumption. This reduces 


the size of the power supply required, hence provides lower system cost and improved reliability through lower 
heat dissipation. 


As mentioned previously, the power consumption for an individual gate at the maximum speed is comparable to 
LSTTL. However in typical systems, only a fraction of the gates are switching at the clock frequency; therefore, 
significant power savings can be realized. On a system level where the individual gate switching frequencies are 
distributed between zero and the system clock frequency (Figure 10), the power saved with high-speed CMOS can 
be quite significant, as illustrated in Figure II. The total system power is the area under each curve. The graph 
in Figure 11 is obtained by multiplying the individual gate characteristics (Figure 9) by the frequency distribution 
in Figure 10. 


4. High-speedCMOS is ideal for battery-operatedsystems, or systems requiring battery back-up, because there is virtually 


no static power dissipation (Figure 9). 


Figure 10. Typical Distribution of Switching Frequencies for Gates 
within a System with Maximum Clock Frequency, 
fs 


5. Improved noise immunity over bipolar devices is due to the rail-to-rail (VCC to ground) output voltage swings. 


Figure 12 illustrates the noise immunity provided by the high-speed CMOS family as it compares to the LSTTL 
family. This noise immunity makes it ideal for high-noise environments. Minimum and maximum output voltages 
are guaranteed at 4 mA (6 mA for high-eurrent devices). If the output currents exceed these limits, the noise immunity 
will be impaired. 'HCT devices have similar input noise margins to LSTTL because their inputs are TTL-voltage 
compatible. The outputs of 'HCT are the same as standard 'HC outputs. 
• 


II 


6. High-speed CMOS devices can drive up to 10 LSTTL loads (15 LSTTL loads for high-current outputs) while 


maintaining good noise immunity. Although VOHmin and VOLmax are guaranteed for output currents up to 4 mA 
(6 mA for high-current outputs), currents up to ±25 mA (± 35 mA for high-current outputs) can be obtained to 
drive LEDs or relays (see Driving LEDs and Relays in this section.) 


VILzO.8V 


VNLILS) = 0.08 vcc: 


VOL = 0.4 V 
LL5S__ 
1 


Vcc 
= 5 V '10% 


_ 
POWERSUPPLY VOLTAGE 


voil 
= Vcc - 0.1 V 
r 
VNHIHCI = 0.29 Vcc 
1 


VIH = 0.7 Vcc 


VIL = 0.2 Vcc 


t 
VNLIHC) - 0.19 Vcc 


~ 
VOL = 0.1 V 


All specified ac and dc characteristics are guaranteed over this range with the exception of Power Dissipation 
Capacitance (Cpd), which is specified as a typical value at 25°C. 


Electrostatic discharge (ESD) and latch-up are two traditional causes of CMOS device failure. In order to protect HCMOS 
devices from ESD and latch-up, additional circuitry has been implemented on the inputs and outputs. 


ESD occurs when a buildup of static charges on one surface arcs through a dielectric to another surface that has the 


opposite charge. The end effect is the ESD causes a short between the two surfaces. These damaged devices (walking-wounded) 
may still pass normal data sheettests, but will eventually fail. The unique inputprotection circuitry designed by Texas Instruments 
provides 
immunity 
to 
typically 
4500 V 
on 
the 
inputs 
and 
3000 V 
on 
the 
outputs, 
which 
exceeds 


MIL-STD-883B, Method 3015, requirements for ESD protection (2000 V, 1.5.kO, 100 pF). 


Figure 13 shows the circuitry implemented to provide protection for the input gates against ESD. The diode is forward 
biased for input voltages greater than Vcc + 0.5 V. The two transistors and resistor (actually one transistor diffused across 
a resistor) act as a resistor-diode network against negative-going transients. As illustrated in Figure 14, the ESD protection 
for the output consists of an additionaldiffused diode (D3) from the output to VCC' The other diodes (DI and D2) are parasitics. 
For further information on handling CMOS devices, see Guidelines for Handling ESDS Devices and Assemblies in this section. 


--{J: 
II 


• 


Internal 
to most all CMOS 
devices 
are two parasitic 
bipolar 
transistors; 
one p-n-p and one n-p-n. 
Figure 
15 shows 
the 
cross section of a typical CMOS 
inverter 
with the parasitic 
bipolar 
transistors. 
Note that, as shown in Figure 
16, these parasitic 


bipolar 
transistors 
are naturally 
configured 
as a thyristor 
or SCR. 
These 
transistors 
conduct 
when one or more 
of the p-n 
junctions 
become 
forward 
biased. 
When 
this happens, 
each parasitic 
transistor 
supplies 
the necessary 
base current 
for the 
other to remain 
in saturation. 
This is known as the "latch-up" 
condition 
and could possibly 
destroy 
the device 
if the supply 
current 
is not limited. 


A conventional 
thyristor 
is fired (turned 
on) by applying 
a voltage 
to the base of the n-p-n transistor, 
but the parasitic 
CMOS 
thyristor 
is fired by applying 
a voltage to the eminer 
of either transistor. 
One eminer 
of the p-n-p transistor 
is connected 
to an eminer 
of the n-p-n transistor, 
which 
is also the output 
of the CMOS 
gate. 
The other 
two emitters 
of the p-n-p 
and 


n-p-n transistors 
are connected 
to Vcc and ground, 
respectively. 
Therefore, 
to trigger 
the thyristor 
there 
must be a voltage 
greater 
than Vcc + 0.5 
V or less than 
- 0.5 V and there 
has to be sufficient 
current 
to cause 
the latch-up 
condition. 


Latch-up 
cannot be completely 
eliminated! 
The alternative 
is to impede the thyristor 
from triggering. 
Texas 
Instruments 


has improved 
the circuit 
design 
by adding 
four additional 
diffusions 
or guard 
rings alternately 
connected 
to Vcc and ground 


as shown 
in Figure 
17. The guard 
rings provide 
isolation 
between 
the device 
pins and any p-n junction 
that is not isolated 


by a transistor 
gate. All internal p-n junctions 
are separated 
by two guard rings. Tests have shown effective 
latch-up 
protection 


ranges 
from 450 mA to greater 
than 
1 A at 25°C, 
and typically 
greater 
than 250 mA at 125°C. 


GATE 
DRAIN .1SOURCE 
(GND) 
(OUTPUTI 


High-Speed CMOS is capable of driving up to 10 LSTTL loads from a single standard output, or 15 loads from a high- 
current output. From the de values in Table Ion page 2-4, the fan-out of high-speed CMOS devices is unlimited for all practical 
purposes. However, from an ac point of view, there is a definite lintitto the fan-out. The lintiting constraint is the input rise time. 


With a worst-case model, about 15 pF of capacitance is associated with the input of a high-speed CMOS device (10 pF 
from the device itself plus 5 pF of stray capacitance; typicallythe input capacitance is 3 pF for all devices except the transceivers, 
which are 6 pF). The input resistance, lJ, can be approximated with the following equation using the information in Table 
I on page 2-4. 


VI=VCC 
6V 
11= 0.1 nA 


VCC= 4.5 V 
VOH= 4.3 V (typical) 
IOH= 4 mA 


The calculated input resistance is about 60 Mn and the maximum output resistance is approximately 50 n. Figure 18 
shows the schematic of the output and the input models using the values previously determined . 
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R= 50 {J 
C = (15 x n) pF 
t= 500 ns 
n = number 
of devices 
in the fan-out 


Substituting 
in the appropriate 
values and solving 
for n indicates 
that the maximum 
fan-out of high-speed 
CMOS 
devices 
is approximately 
505. Alternately, 
solving 
for t in terms ofn 
shows that each high-speed 
CMOS 
device added to the fan-out 
will increase 
the propagation 
delay 
from 
input of the driving 
device 
to the input of the driven 
devices 
by about 0.989 
ns. 
This corresponds 
to approximately 
0.066 
ns/pF 
of added 
delay. 
Table 
2 contains 
typical 
values 
of fan-out 
and capacitive 


loading 
effects 
at different 
values 
of VCC. 


Table 2. Typical Fan-Out of High-Speed CMOS Devices and 
Propagation Delay per pF at Various Values of VCC 


Vcc 
VOHmin 
VIHmin 
n 
'od/pF 
2V 
1.9 V 
1.4 V 
936 
0.0667 
ns 


4.5 V 
4.4 V 
3.15 V 
993 
0.0629 
ns 


6V 
5.9 V 
4.2 V 
1004 
0.0623 
ns 


-liRC 


[ 
VIHminJ 
In 
1---- 


VOHmin 


R= 
50 II 


C~ 
8 pF 


n = 
number of devices in the fan-out 


500 os 


tpd/pF~~ 


The power dissipation 
of high-speed 
CMOS devices can be separated 
into three components: 
(I) quiescent power dissipation, 


PQ; (2) transient 
power 
dissipation, 
PT; and (3) capacitive 
power 
dissipation, 
PC. The total power 
dissipation 
is the sum 
of the three 
components. 
PQ 
+ 
PT 
+ PC. 


The quiescent 
power 
is the product 
of VCC and the quiescent 
current, 
ICe- The quiescent 
current 
is the reverse 
current 
through 
the diodes 
that are reverse 
biased. 
This reverse 
current 
is generally 
very small (on the order 
of a few nA), which 
makes 
the quiescent 
power 
almost 
insignificant. 
However, 
for circuits 
that are in static conditions 
for long periods 
of time, 
the quiescent 
power 
becomes 
a factor 
to be considered. 


The transient 
power 
is due to the current 
that flows only during 
the time the transistors 
are switching 
from one logic 
level to the other. 
During 
this time both transistors 
are panially 
on (one turning 
off, the other turning 
on), which 
produces 
a low-impedance 
path between 
Vcc and ground 
and results 
in a current 
spike. 
The rise (and fall) time of the input signal 


has a direct 
effect on the duration 
of the current 
spike. 
This is because 
the faster the input signal goes through 
the transition 


region, 
the less time both transistors 
are panially 
on. The transient 
power 
is dependent 
on the characteristics 
of the transistors, 


the switching 
frequency, 
and the rise time of the input signal. 
This component 
can be calculated 
using the following 
equation: 


Cpd = power 
dissipation 
capacitance 
(specified 
on each data sheet) 


Vcc = supply 
voltage 


fi = input 
signal 
frequency 


Additional 
capacitive 
power 
dissipation 
is caused 
by the charging 
and discharging 
of the external 
load capacitance 
and 
is dependent 
on the switching 
frequency. 
To calculate 
this power, 
the following 
equation 
may be used: 


CL = external 
(load) 
capacitance 


Vcc = supply 
voltage 


fo = output 
signal 
frequency 


'HCT 
devices 
are primarily 
used to interface 
TTL 
output 
signals 
to high-speed 
CMOS 
inputs. 
To make the inputs 
of 


the 'HCT devices TTL-voltage 
compatible, 
the input transistor 
geometries 
were changed. 
This increased 
the power consumption 
compared 
to the equivalent 
'HC device, 
however 
'HCT 
still provides 
a considerable 
savings 
in power over TTL. The increase 


in power 
consumption 
is due to the fact that the TTL 
input levels cause both transistors 
in the transistor 
pair to be panially 


turned 
on. Included 
in the dc tables 
for 'HCT 
devices 
(Tables 
V through 
VIII in Section 
2) is a parameter 
t.ICC, 
which 
enables 
the designer 
to compute 
how much additional 
current 
the 'HCT 
device draws 
per input when at a TTL voltage 
level. 


When an SN54HC174HC 
gate switches, 
there is a brief period (on the order of a nanosecond) 
during which both transistors 
in the gate output buffer (Figure 
19) are panially 
on. In this interval, 
the device draws a substantial 
supply current, 
producing 
a current 
spike 
on the VCC and ground 
leads to the gate. 
This 
spike may exhibit 
dildt 
as high as 5000 A/s. 
These 
spikes 
will react with the distributed 
inductance 
of the supply 
wiring 
to produce 
significant 
voltage 
transients 
on VCC and ground 


unless adequate 
supply 
decoupling 
is provided. 
These transients, 
if allowed, 
will couple directly 
into the gate outputs, 
which 


in normal 
usage 
switch 
from 
rail-to-rail. 


• 


• 


Figure 20 illustrates 
a circuit for testing the effectiveness 
of decoupling. 
In this test circuit, 
the VCC and ground 
connections 
consist 
of two parallel 
runs of one-eighth 
inch copper 
on a G-IO epoxy-glass 
circuit 
board. 
As a O.OI-I'F decoupling 
capacitor 
between 
VCC and ground 
is physically 
moved 
away 
from a driven 
gate in I.S-inch 
increments, 
VCC transients 
increase 
as 


shown 
in Figure 
21. 
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The results 
indicate 
the importance 
of adequate 
decoupling, 
and illustrate 
the correct 
procedure 
for obtaining 
it. This 
procedure 
consists 
of locating 
decoupling 
capacitors 
as close as possible 
to the integrated 
circuit 
package, 
in order to maximize 
noise margins. 


Unused 
inputs should be tied to VCC or ground 
to prevent 
the input from floating. 
If left to float, the power 
consumption 
of the device 
will increase. 


Another factor to consider when designing with high-speed CMOS is the VOHrnin-to-VI matching. This is imponant 


when the VOHmin of the driving device exceeds the VCC + 0.5 V of the driven device. If this occurs, the ESD protection 
diode on the inputs will be forward biased. At this point, the driving device will allemplto "power-up" 
the driven device's 


power supply. No damage will occur to the driven device, provided the current flowing through the diode does not exceed 
20mA. 


To avoid any possible damage and reliabilityproblems to the high-speedCMOS devices when applyingpower, the following 
steps should be followed: 


I. Connect ground 
2. Connect VCC 
3. Connect the input signal 


The High-Speed CMOS logic family from Texas Instruments contains a broad spectrum of SSI/MSI functions. Within 


this family are TTL functions, HCT devices, HC4000 series, and an HCU device.l Entire CMOS systems may be implemented 
using this logic family. There is also a broad range of CMOS-system to non-CMOS-systeminterfaces that need to be considered. 
The design engineer will inevitably encounter these interfaces. To develop the necessary interfaces, a thorough understanding 
of data sheet parameters of both systems and an organized approach is recommended. This report uses basic examples to 
present one possible approach to the SN54174HC interface solution. 


There are two types of interfacing that must be considered: (1) interfacing CMOS system signals to non-CMOS systems 


and (2) interfacing non-CMOS system signals to CMOS systems. The first type requires an understanding of the CMOS 
output parameters and the non-CMOS input parameters and vice versa for the second type. In both cases, a model of the 
inputs and outputs of both systems may be useful. 


An interfacing problem arises when the output logic levels and/or the current requirements of the driving system (or 
device) are different from the input logic levels and/or the current requirements of the driven system (or device). When 
determining the compatibility of the systems (or devices), the most important system/device parameters are VIH,VIL, VOH, 
VOL, IIH, IlL, IOH, and VOL· 


Figure 22 is the voltage transfer characteristic of a typical unloaded inverter showing the various input and output voltage 


parameters. Loading the output of the inverter will tend to lower VOH and raise VOL. The tables of electrical characteristics 
specify minimum VOH and maximum VOL for various loads. 


There are two noise margins to be considered: the low-voltage noise margin and the high-voltage noise margin. The 
voltage difference between VILmax of the driven system/device and VOLmax of the driving system/device is the low-voltage 
noise margin. The voltage difference between VOHminof the driving system/device and VIHmin of the driven system/device 
is the high-voltage noise margin (Figure 23). 
. 


1 HCT devices 
are explained 
later. The HC4000 
series devices 
are pin-for-pin 
functionally 
compatible, 
but not electrically 
compatible, 
with the older metal· 


gate CMOS 
devices. 
The HCU device is unbuffered. 
• 


• 


It is desirable 
to have the noise 
margin 
as large 
as possible 
and the uncertain 
region 
(the difference 
between 
VIHmin 
and 


VILmax) as small as possible. 
When an input voltage falls into the uncertain 
region, we do not know how the output in conjuction 


with other 
inputs driven 
by that output 
will respond. 
The problem 
with small noise margins 
is that any noise on the output 


of the driving 
system 
or device 
will cause 
the signal 
to fall into the uncertain 
region 
and possibly 
cause 
a bit error 
in the 
system. 
There 
are various 
sources 
of noise 
in digital 
systems. 
Three 
possible 
internal 
sources 
are inductive 
and resistive 


drops, 
capacitive 
coupling 
from another 
logic node, and mutual inductance 
with another 
logic node. Radio signals are possible 
external 
sources 
of noise. 
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As an aid for interfacing 
between 
the various 
TIL 
families, 
the eight parameters 
previously 
defined 
are shown in Table 
3. 


The values are for Vcc 
=5 
V and TA = 25°C 
(worst-case 
device parameters 
- 
the device will perform 
at least this well). 


All currents 
are designated 
positive 
when 
flowing 
into the device. 


PARAMETER 
74HCMOS 
74TTL 
74LSTTL 
74ASTTL 
74ALSTTL 


VIHmin 
3.5 V 
2 V 
2 V 
2 V 
2 V 


VILmax 
1 V 
0.8 V 
0.8 V 
0.8 V 
0.8 V 


VOHmin 
4.9 V 
2.4 V 
2.7 V 
2.7 V 
2.7 V 


VOlmax 
0.1 V 
0.4 V 
0.4 V 
0.4 V 
0.4 V 


IIHmax 
1.A 
40.A 
20.A 
200.A 
20.A 


IILmax 
-l.A 
-1.6 
mA 
-400.A 
-2 
mA 
-100.A 


IOHmax 
-4 
mA 
-400.A 
-400.A 
-2 
mA 
-400.A 


'OLmax 
4 mA 
16 mA 
8 mA 
20 mA 
4 mA 


Figure 
24 shows 
the model 
of a driving 
gate derived 
from the data sheet specifications. 
VOH(nl) (nl = no load) is the 


high-level 
output 
voltage 
expected 
when the output 
gate is unloaded. 
VOL(nl) is the low-level 
output 
voltage 
expected 
when 
the output 
gate is unloaded. 
The values 
for these two voltages 
are usually 
not given 
on the data sheets. 
As a rule of thumb 
for MOS devices. 
the output 
switches 
between 
the power 
rails VOH(nl) = VCC and VOL(nl) = GND; 
for bipolar 
devices 
(e.g .. the TTL 
Family) 
VOL(nl) is about 
VCc<sat) 
or about 
0.3 V. Within 
the TTL 
family 
VOH(nl) varies. 
Standard 
TTL 


has a VOH(nl) within 
two base-emitter 
drops 
of VCc<VOH(nl) 
= VCC - 1.2 V); LSTTL 
has a VOH(nl) within 
one base- 


emitter 
drop of VCc<VOH(nl) 
= Vcc - 0.6 V). The data sheets specify 
VOHmax 
and VOLmax 
at a nonzero 
IOH and IOL. 


respectively. 
Therefore 
to calculate 
the approximate 
series 
resistances. 
the following 
two equations 
may be used: 


1VOH(nl) 
- VOHminl 


IOH 


1VOL(nl) 
- VOLmaxl 


IOL 


A simplified 
schematic 
of a high-speed 
CMOS 
input gate is shown 
in Figure 
25. The diode 
DI and the transistors 
QI 
and Q2 provide 
static discharge 
and input transient 
clamping 
for the device. 
Any inputs higher 
than VCC + 0.5 V or lower 
than 
-0.5 
V will clamp 
the input. 
The capacitors 
CI and C2 represent 
the parasitic 
capacitances 
present 
at the gate input. 


The data 
sheet 
specifices 
that the input capacitance 
(C I + C2) will not exceed 
10 pF (typical 
is about 
5 pF). 
The 
input 
capacitance 
is split between 
VCC and ground 
of the device 
and provides 
a feedback 
path between 
VCC and the input. 
If 


the input 
is driven 
by a high-impedance 
source, 
then any transient 
noise 
on VCC may be coupled 
back 
into the input. II 
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CMOS 
devices 
can drive TTL loads with no additional 
interfacing 
required. 
The output 
voltages 
of CMOS 
devices 
are 
compatible 
with the input voltage 
requirements 
of ITL 
devices. 
The input current 
requirements 
of the ITL 
devices 
does 
place 
a strict 
limitation 
on the number 
of ITL 
devices 
that CMOS 
devices 
can drive 
from 
a single 
output 
(the fan-out): 


Figure 
26 is a schematic 
of a CMOS 
output 
gate driving 
a ITL 
input gate. 
When 
the CMOS 
gate drives 
the emitter 
of Q3 low, 
a current 
will flow into the CMOS 
gate from 
R I and the emitter 
of the ITL 
gate. 
The maximum 
guaranteed 
current 
that the CMOS 
device 
can sink is 4 mA. However, 
the device 
can sink up to 25 mA, but the output 
voltage 
is not 
guaranteed 
above 4 mA. Therefore, 
the maximum 
ITL 
fan-out that a device can drive without 
exceeding 
the specified 
limit 
is two (IlL for ITL 
is - 1.6 mAl. 
VCCi 


n~Ql 


The interface 
for ITL 
driving 
CMOS 
is not as simple as the CMOS-to-Standard-ITL 
interface. 
Taking 
the voltage 
levels 
from Table 
3, it can be seen they are not compatible 
as far as VOHmin of the ITL 
device and VIHmin of the CMOS 
device. 
Figure 
27 shows the schematic 
of ITL 
to CMOS 
interface. 
The pull-up 
resistor 
Rp eliminates 
the voltage 
incompatibility. 


The lower 
limit of the pull-up 
resistor 
is determined 
by the current-sinking 
capability 
of the driving 
device 
(TTL 
for this 
interface). 
When the TTL device 
output 
goes low, Q3 (Figure 
27) will be required 
to sink a current 
of (Vcc-VOLmax)/Rp 
in addition 
to the sum of the output currents 
of the driven devices 
IlL worse case. All of this is shown in the following 
equation: 


vcc 
- 
VOLmax 
(TTL) 
Rpmin 
= 
lodTTL) 
+ n IIL(load) 


Example: 
An SN74LSOO is driving 
three 
SN74HCOO 
devices. 
VCCmin 
= 4.75 
V, VOLmax 
= 0.4 V, IOL 
IlL = I /LA, 
n = 3, therefore 
Rpmin 
= 543 O. 
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The upper 
limit of the pull-up 
resistor 
is determined 
by two factors: 
(1) the total input capacitance 
of the loads and (2) 
the total high-level 
input currents 
of the loads. 
When the TTL output 
goes high, 
Q2 is turned 
off due to the pull-up 
resistor. 


Therefore, 
all the current 
that flows into the devices 
that are being driven 
flows through 
the pull-up 
resistor 
Rp. The input 
voltage 
of the CMOS 
devices 
will therefore 
rise exponentially 
with a time constant 
of RpCi 
(Ci = 10 pF max). 
The time 
constant 
cannot 
exceed 
the 500-ns 
rise time 
requirement 
of the CMOS 
device. 
Along 
with this limitation, 
the total 
input 
currents 
must not cause the voltage 
drop across 
the pull-up 
resistor 
to exceed 
VIHmin 
for the CMOS 
devices. 
Bringing 
all 
this into play, 
the following 
equation 
may be used to determine 
Rpmax. 


Vcc 
- 
VIHmin 
(load) 


In IIH(load) 
- 
IOH(driver)I 


Example: 
An SN74LSOO 
is driving 
three 
SN74HCOO 
devices. 
VCC 
= 5.25 
V, VIHmin 
= 3.675 
V, IIH 
IOH = 0, n = 3, therefore 
Rpmax 
= 525 kO. 
II 


VlHmin 
= Vccmax 
(I - 
e-t/RpCi) 


VlHmin 
= 3.675 
V and Vccmax 
= 5.25 
V 


The interface 
of CMOS 
to LSTTL 
is very similar 
to the interface 
of CMOS 
to TTL. 
Figure 
28 shows 
a schematic 
of 
the interface. 
As can be seen, 
there 
is no pull-up 
resistor 
required. 
When 
the LSTTL 
input is pulled 
low, the current 
will 
flow through 
R I and 02 into the CMOS output. 
In the worst-case 
condition, 
this current 
is about 0.4 mA. Because the CMOS 
output 
parameter 
IOL specifies 
a 4-mA 
current 
sink for the device, 
the maximum 
LSTTL 
fan-out 
is ten. 


For an LSTTL 
device 
to drive 
a CMOS 
device, 
a pull-up 
resistor 
must be used because 
the VOHmin 
of the LSTTL 
is less than the specified 
VlHmin 
of the CMOS 
device. 
Figure 
29 shows the schematic 
of the LSTTLICMOS 
interface. 
The 
upper 
and lower 
limits of the pull-up 
resistor 
are determined 
in the same method 
as the TTLiCMOS 
interface. 
Remember 
the upper 
limit of the pull-up 
resistor 
is limited 
by the input currents 
and the input capacitance. 
II 


The output 
logic level of CMOS 
devices 
are completely 
compatible 
with the input logic levels of A LSTTL 
devices. 
The 
interface 
structure 
with ALSTTL 
is shown 
in Figure 
30. As with the other 
CMOS-to-TTL 
interfaces, 
there 
is no pull-up 
resistor 
required. 
The fan-out 
of ALSTTL 
devices 
is determined 
by the amount 
of current 
that flows through 
Q3 into the 


CMOS 
device, 
and the amount 
of current 
the CMOS 
device 
can sink. When 
the input of the ALSTIL 
device 
is low, there 
is 0.1 mA flowing 
though 
Q2. The maximum 
current 
that the CMOS 
device can sink (according 
to the parameters) 
is 4 mA. 
This corresponds 
to a ALSTIL 
fan-out 
of 40. 


vcc~ 
n 
~al 


The high-level 
output 
voltage 
of ALSTIL 
devices 
is incompatible 
with the required 
high-level 
input voltage 
of CMOS 
devices. 
Because 
of this incompatibility, 
a pull-up 
resistor 
is required 
to make the two voltage 
levels compatible. 
The method 
of determining 
the upper and lower limits of the pull-up resistor is the same as the other rwo TIL-to-CMOS 
interfaces. 
Figure 
31 
shows 
a schematic 
of the interface. 
II 


As in the case of the other CMOS-to-TTL 
interfaces, 
no pull-up resistor 
is required 
(Figure 
32) because 
the input voltage 
levels of ASTTL 
are compatible 
with the output 
voltage 
levels of CMOS. 
The fan-out 
of ASTTL 
devices 
is limited 
by the 
low-level 
input current 
(IlL) of ASTTL 
and the current 
sinking 
capability 
of CMOS 
(I0L). 
IlL for the ASTTL 
is 2 mA, 
and the current 
sink limit of CMOS 
is 4 mA. 
Therefore, 
the fan-out 
is two ASTTL 
devices. 


Not all the ouput 
logic levels of ASTTL 
are compatible 
with the input logic levels of CMOS. 
Table 
3 shows 
there 
is 
incompatibility 
between 
the VOH of ASTTL 
and VIH of CMOS. 
As with other TTL-to-CMOS 
interfaces, 
a pull-up 
resistor 
is required 
(Figure 
33). The appropriate 
value of the pull-up resistor 
is determined 
by the same procedure 
previously 
explained. 


NMOS 
is used extensively 
in large-scale-integration 
products 
such as microprocessors, 
microcomputers, 
and memories. 


The logic levels of NMOS 
are usually 
TTL-compatible. 
CMOS 
devices 
can drive NMOS 
devices 
with no pull-up 
resistors. 


The input 
impedance 
of NMOS 
is very high, 
which 
is similar 
to the input impedance 
of CMOS. 


A pull-up 
resistor 
may be necessary 
when an NMOS 
device 
drives 
a CMOS 
device. 
The method 
of determining 
the 
value range 
of the pull-up 
resistor 
is the same as the method 
described 
previously 
for TTL. 
A quick look a("NMOS 
output 
parameters 
and CMOS 
input parameters 
will determine 
if a pull-up 
resistor 
will be required. 


To interface 
from 
a TTL 
system 
(standard 
TTL, 
LSTTL, 
ASTTL, 
ALSTTL), 
there 
are two methods: 
(1) the use of 
pull-up 
resistors 
(as previously 
described) 
and (2) the use of HCT devices. 
Using HCT devices 
is by far the easier 
method. 
The HCT device inputs are TTL compatible, 
while the outputs are both TTL and CMOS compatible. 
Therefore, 
all the interface 


requires 
is to connect 
the TTL 
system 
output 
into the HCT device, 
and lhe output 
of the HCT device 
can then be used for 
the input of the CMOS 
system. 


Simple 
oscillator 
circuits 
using 
a minimum 
number 
of components 
can be designed 
with high-speed 
CMOS 
devices, 
e.g., 
two 'HC04, 
'HCU04, 
'HCOO, or 'HC02 
gates. 
These 
oscillators 
generate 
a period 
of approximately 
1.8 RC seconds 
(Figure 
34). 


CRYSTAL-CONTROLLED 
OSCILLATORS 
II 


A crystal 
or ceramic: resonator 
may be used to set the oscillator 
period 
(Figure 
35). The value of the resistor, 
typically 


100 kO, may require 
special 
selection 
to ensure 
oscillation 
at the desired 
fu)1damental 
resonator 
frequency. 
The capacitor, 


typically 
100 pF, 
is required 
to dampen 
parasitic 
oscillations 
in the 30-MHz 
to 50-MHz 
range. 


• 


Figure 34. Simple RC Oscillator 
Using Two 'HC04 Gates 
Figure 35. Oscillator Circuit 
Using a Crystal to Set the Period 


Voltage-controlled oscillators (VCOs) can also be designed using a minimal number of components. Figure 36 shows a 
vca 
using NAND and inverter gates. This vca 
design exploits the phenomena of the slight variations in the propagation 
delay of an 'HC gate with changes in the supply voltage. The 'HCOOis connected as a three-stage ring oscillator with a 
buffer. As the control (supply) voltage Vc is varied, the ring oscillator's frequency changes according to the following: 
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Figure 36. Voltage-Controlled 
Oscillator (VCO) 


The inverter, which is powered by a separate voltage source, serves to restore the oscillator output voltage to 5 V peak-to- 


peak. This function is required, because the 'HCOOswitches from rail-to-rail (as do all HC devices). The magnitude of the 
oscillator output voltage is thus dependent on VC. The lOO-kflresistor across the inverter provides bias such that operation 
will be within the linear operating region of the gate. The capacitor serves to ac-couple the oscillator to the inverter. 
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SN54174HC 
devices 
are capable 
of sinking 
or sourcing 
up to 25 mA (35 mA for high-current 
devices) 
per gate. 
As the 
device 
sinks 
or sources 
more 
current, 
VOHmin 
or VOLmax 
levels 
will begin 
to fall or rise respectively. 


Figure 
38 shows an 'HC04 
driving 
a TIL22 I gallium 
phosphide 
light-emitting 
diode. 
The resistor 
performs 
the function 
of current 
limiter. 
The luminous 
intensity 
of the LED 
depends 
on the amount 
of forward 
current. 


Example: 
Using 
10 mA forward 
current 
and 2.2 V forward 
voltage, 
the value of the current-limiting 
resistor 
can 
be calculated 
using the following 
equations: 


[for Figure 
38(a)] 
R = VOH 
- -2.2 
V 


10 mA 


VCC 
- 
2.2 V - 
VOL 


10 mA 


It should be noted that as used here, VOH and VOL are not the VOWnin 
and VOLmax 
specified in the data book. Figures 
39 
and 40 show 
typical 
values 
for VOH 
and VOL 
for an 'HCOO. 
II 
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Multiple 
gates can be connected 
in parallel 
to increase 
the current 
sinking 
or sourcing 
capability 
of SN54174HC 
devices. 


Figure 
41 shows 
two 'HC04 
gates 
connected 
in parallel 
for relay 
driver 
application. 


Precautions 
should 
be taken to prevent 
one gate from 
"hogging" 
the current. 
Small resistors 
(typically 
50 0) in series 
with the output 
gate will limit the possibility 
of "current 
hogging" 
by anyone 
gate. 


In all applications 
in which the SN54174HC 
output 
is required 
to source 
or sink substantial 
current 
(6 mA to 25 mAl, 


particular 
attention 
should 
be paid to providing 
adequate 
power 
supply 
decoupling 
for the driving 
device. 


---0 
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The following 
has been prepared 
as a guide to interchanging 
devices 
from other logic families, 
both bipolar 
and CMOS, 
with those 
from the SN54HC/SN74HC 
family. 
This is not intended 
to be a comprehensive 
guide 
since interchangeability 
can depend 
on many 
factors, 
and only careful 
data sheet comparisons 
can provide 
definitive 
answers. 
The considerations 
listed 
below 
are based 
upon 
information 
accumulated 
in answering 
a large 
number 
of inquiries 
in this area. 


First, 
a brief review 
is given on each logic technology, 
and second, 
discussion 
is given on the various 
aspects 
involved 
in attempting 
to interchange 
that technology 
with the SN54HC/SN74HC 
family. 


TTL is the generic name for several bipolar families that have evolved over the past 20 years. Low-Power Sch,?ttky 
(LSTTL) is the most widely used bipolar logic family today. Other families, e.g., Schottky (STTL), Advanced Schottky 
(ASTTL or AS), and Advanced Low-Power Schottky (ALSTTL or ALS) are also used, depending on the speed versus power 
performance required by a given system design. 


The device type numbers in this series have a variety of prefixes, although "CD" is probably the most widely recognized. 


The suffix "B" 
is frequently used, indicating an improvement over the original family, i.e., buffered outputs and typical 
output sink and source current capabilities of ± I mA. This logic family became popular because it offered very low power 
consumption, even though it is slower than TTL with a typical operating frequency of about 5 MHz, has a low level of ESD 
protection, and is latch-up prone. 


This series was designed to overcome the speed limitations of the original 4000 family. Even though these devices are 
somewhat faster, they are still slow when compared to LSTTL. 


The distinguishing feature of this family is that the pinouts correspond to those ofTTL, making interchangeability easier. 


The devices, however, exhibit many of the same speed/power limitations as those of the 4000 series. The fan-out is typically 
higher than the 4000 series, however, with typical output sink and source capabilities of ± 1.75 mA. 


This series was the forerunner to the SN54HC/SN74HC family, or more closely, to the SN54HCT/SN74HCT family. 


The 74SC family was designed to overcome many of the 4000 series deficiencies, particularly the slower speed and the lower 
drive capability. 


Note: The "SC" 
designation should not be confused with that of Texas Instruments new Standard Cell family 
(SN54SC/SN74SC series). 


Listed below are the higWightsof benefits derived from replacing other logic families with SN54HC/SN74HC; also listed 
are important considerations that may affect the feasibilityor desirability of such replacement. All comparisons are by necessity 
general 
in nature. 


I. SN54HC/SN74HC high-level input voltage is not TTL-compatible. In a mixed family system (LS output driving 
HC input) it will be necessary to use SN54HCT/SN74HCT, pull-up resistors, or level shifters. 


2. SN54HC/SN74HC has less drive capability than some LSTTL functions. 
3. LSTTL open-eollector outputs have higher breakdowns than SN54HC/SN74HC open-<lrainequivalent functions. 


HCMOS advantages: 


1. Lower system power consumption 
2. Improved noise immunity 
3. Wider supply voltage range. 
II 
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1. SN54HC/SN74HC 
high-level 
input voltage 
is not ITL-compatible. 
In a mixed 
family 
system 
(ITL 
output 


driving 
HC input) 
it will be necessary 
to use SN54HCT/SN74HCT, 
pull-up 
resistors, 
or level shifters. 


2. SN54HC/SN74HC 
has less drive 
capability 
than some 
TTL 
functions. 


3. ITL 
open-collector 
outputs 
have higher breakdowns 
than SN54HC/SN74HC 
open-drain 
equivalent 
functions. 
4. Some 
of the ITL 
families 
offer 
greater 
operating 
speed, 
e.g., 
SITL, 
AS, and ALS. 


HCMOS 
advantages: 


1. Lower 
system 
power 
consumption 


2. Improved 
noise 
immunity 
3. Wider 
supply 
voltage 
range. 


I. Although 
most applications 
use a 5-V supply, 
these 
older 
families 
operate 
in the 3-V to 15-V range. 


2. SN54HC/SN74HC 
must be operated 
with a supply 
voltage 
in the 2-V to 6-V range. 


HCMOS 
advantages: 


I. Higher 
frequency 
of operation 


2. Improved 
ESD protection 
and latch-up 
performance 


3. Higher 
output 
drive 
capability. 


I. Although 
most applications 
use a 5-V supply, 
this family 
will operate 
in the 2-V to 8-V range. 


2. SN54HC/SN74HC 
must be operated 
with a supply 
voltage 
in the 2-V to 6-V range. 


HCMOS 
advantages: 


I. Higher 
frequency 
of operation 


2. Improved 
ESD protection 
and latch-up 
performance 


3. Higher 
output 
drive 
capability 


4. Multiple-sourced 
family. 


Within 
the constraints 
given above, 
the SN54HC/SN74HC 
family can be regarded 
as pin-for-pin 
equivalents 
to the other 
logic families. 
The rapidly-expanding 
SN54HC/SN74HC 
family 
is ideally 
suited 
for system 
upgrading, 
system 
shrinking, 


or especially, 
new system 
design. 


TTL FAMILY (TTL. LSTTL. STTL. ALS. AS) 
METAL·GATE 
CMOS 


Power 
HCMOS offers lower system power consumption 
Power consumption 
of HCMOS is less than metal-gate 


than 
any of the TlL 
families. 
CMOS. 


Speed 
HCMOS 
operating 
speed is comparable 
to LSTTL. 
HCMOS operating 
speed is much faster than metal-gate 


Some Tll 
families (STlL. 
AS, and ALS) offer 
CMOS. 


greater operating speed. 


Input 
The VIHmin of HCMOS is not compatible with the 
HCMOS 
input 
voltage 
levels 
are compatible 
with 
metal-gate 


Voltage 
VOHmin of TlL. 
In a mixed family system, it is 
CMOS outputs only when the power supply voltage for the 


necessary to use 'Her 
devices, pull-up resistors, or 
metal-gate CMOS devices is between 2 V and 6 V. 


level shifters. 


Output 
The output voltages of HCMOS are TlL-compatible. 
HCMOS output voltage levels are compatible with metal-gate 


Voltage 
CMOS inputs only when the power supply voltage for the 


metal-gate CMOS devices is between 2 V and 6 V. 


Drive 
The output current capability of HCMOS is not as 
HCMOS has a higher current drive capability. 


Capability 
large as the TTL family. 


Fan-out 
HCMOS has a smaller fan-out to LS devices than 
HCMOS has a higher fan-out to LS devices. 


(LS devices) 
the TTL family. 


Supply 
HCMOS has a wide operating supply voltage range 
Operating supply range of metal-gate is larger than HCMOS 


Voltage 
12 V to 6 VI. 
(from 3 V to , 5 V). 


ESO and 
TTL family devices are not as vulnerable to ESD and 
HCMOS has an improved protection circuitry 
against ESD 


Latch-Up 
latch-up damage. 
and latch-up. 


Guidelines 
for Handling 
Electrostatic-Discharge 
Sensitive 
(ESDS) 
Devices and Assemblies 


This specification 
establishes 
the requirements 
for methods 
and materials 
used to protect 
electronic 
parts, 
devices, 
and 
assemblies 
(items) susceptible 
to damage 
or degradation 
from electrostatic 
discharge 
(ESD). 
The electrostatic 
charges 
referred 


to in this specification 
are generated 
and stored on surfaces 
of ordinary 
plastics, 
most common 
textile garments, 
ungrounded 
people's 
bodies, 
and many other commonly 
unnoticed 
static generators. 
The passage 
of these charges 
through 
an eleclrostatic- 
sensitive 
part 
may result 
in catastrophic 
failure 
or performance 
degradation 
of the part. 


The part types 
for which 
these 
requirements 
are applicable 
include, 
but are not limited 
to, those 
listed: 


I) All metal-oxide 
semiconductor 
(MOS) 
devices, 
e.g., 
CMOS, 
PMOS, 
etc. 
2) Junction 
field-effect 
transistors 
(JFET) 
3) Bipolar 
digital 
and linear 
circuits 
4) Op Amps, 
monolithic 
microcircuits 
with MOS compensating 
networks, 
on-board 
MOS capacitors, 
or other MOS 


elements 


5) Hybrid 
microcircuits 
and assemblies 
containing 
any of the types 
of devices 
listed 


6) Printed 
circuit 
boards 
and any other 
type of assembly 
containing 
static-sensitive 
devices. 


I. Antistatic 
material: 
ESD protective 
material 
having 
a surface 
resistivity 
between 
109 and 
10)4 O/square. 


2. Static 
dissipative 
material: 
ESD protective 
material 
having 
surface 
resistivity 
between 
105 and 
109 O/square. 


3. Conductive 
material: 
ESD protective 
material 
having 
a surface 
resistivity 
of 
1()5 O/square 
maximum. 
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4. Electrostatic 
discharge 
(ESD): 
A transfer 
of electrostatic 
charge between 
bodies at different 
electrostatic 
potentials 
caused 
by direct 
contact 
or induced 
by an electrostatic 
field. 
5. Surface 
resistivity: 
An inverse 
measure 
of the conductivity 
of a material 
and is the resistance 
of unit length and 
unit width of a surface. 
Note: Surface resistivity 
of a material 
is numerically 
equal to the surface resistance 
between 
two electrodes 
forming 
opposite 
sides of a square. 
The size of the square 
is immaterial. 
Surface 
resistivity 
applies 
to both 
surface 
and volume 
conductive 
materials 
and has the dimension 
of O/square. 


6. Volume 
resistivity: 
Also referred 
to as bulk resistivity. 
It is normally 
determined 
by measuring 
the resistance 
(R) of a square 
of material 
(surface 
resistivity) 
and multiplying 
this value 
by the thickness 
(T). 
7. Ionizer: A blower that generates 
positive and negative ions, either by electrostatic 
means or by means of a radioactive 
energy 
source, 
in an airstream, 
and distributes 
a layer of low velocity 
ionized 
air over a work area to neutralize 
static 
charges. 
8. Close 
proximity: 
For the purpose 
of this specification, 
is 6 inches 
or less. 


Devices 
are categorized 
according 
to their 
susceptibility 
to damage 
resulting 
from electrostatic 
discharge 
(ESD), 
and 
the type packaging 
required 
to adequately 
protect 
them. 


I) Device 
electrostatic 
sensitivity: 


Category 
A 
B 


ESD Sensitivity 
(V) 
20-2000 
> 2000 


Minimum 
Protedive 
Packaging 


Antistatic 
Magazine 
& Conductive 
Bag/Box 
Antistatic Magazine & Antistatic Bag 


2) Devices 
are to be categorized 
by their 
sensitivity 
3) Devices 
are to be protected 
from ESD damage 
from receipt 
at incoming 
inspection 
through 
assembly, 
test and 
shipment 
of completed 
equipment. 


The following 
reference 
documents 
(of latest 
issue) 
can provide 
additional 
information 
on ESD controls. 


I) MIL-M-3851O 
Microcircuits, 
General 
Specification 


2) MIL-STD-883 
Test Methods 
and Procedures 
for Microelectronics 
3) MIL-S-1949I 
Semiconductor 
Devices, 
Packaging 
of 
4) MIL-M-55565 
Microcircuits, 
Packaging 
of 
5) DOD-HDBK-263 
Electrostatic 
Discharge 
Control 
Handbook 
for Protection 


6) DOD-STD-1686 
Electrostatic 
Discharge 
Control 
Program 


7) NAVSEA 
SE 003-II-TRN-OIO 
Electrostatic 
Discharge 
Training 
Manual 


The minimum 
acceptable 
static-free 
work station shall consist of the work surface covered 
with an ESD protective 
material 
attached 
to ground 
through 
a I MO ± 10% resistor, 
an attached 
grounding 
wrist strap with integral 
I MO ± 10% resistor 
for each operator, 
and air ionizer(s) 
of sufficient 
capacity 
for each operator. 
The wrist strap shall be connected 
to the ESD 
protective 
material. 
Ground 
shall utilize the standard 
building 
earth ground, 
refer to Figure 
42. Conductive 
floor tile along 
with conductive 
shoes may be used in lieu of the conductive 
wrist straps. 
The Site Safety Engineer 
must review 
and approve 
all electrical 
connections 
at the static-free 
work 
station 
prior 
to its implementation. 


Air ionizers 
shall be positioned 
so that the devices 
at the static-free 
work stations 
are within 
a 4-foot 
arc measured 
by 
a vertical 
line from the face of the ionizer 
and 45 degrees 
on each 
side of this line. 


/ 
~~~/:;::::::::"''' 
TABLE 
TOP 


IONIZER 


OTHER 
ELEC. 
EGUIP. 


CHAIR 
WITH 
GROUNO 
(OPTIONAL) 
ESO 
PROTECTIVE 
FLOOR 
MAT 


''''':'''/ 


All 
electrical 
equipment 
sitting 
on 
the 
conductive 
table 
top 
must 
be hard 
grounded 
but 
must 
be isolated 
from 
the conductive 
table top. 


NOTE: 
Earth 
ground 
is not computer 
ground 
or RF ground 
or any other 
limited 
type 
ground.' 


TREATED 
WITH 
ANTISTATIC 
SOLUTION 
GROUNDED 
TO 


OR MADE 
OF CONDUCTIVE 
MATERIAL 
COMMON 
POINT 


Handling 
Equipment/Handtools 
X 


Metal Parts of Fixtures 
X 
and ToolslStorage 
Racks 


Handling Trays/Tubes 
X 


Soldering 
Irons/Bath 
X 


Table Tops/Floor 
Mats 
X 
X 
Personnel 
X Using Wrist Strap" 


The use of antistatic chemicals 
(antistats) should be a supplemental 
part of an overall organized 
ESD program. 
Any antistatic 
chemical 
application 
shall be considered 
as a means to reduce or eliminate 
static charge generation 
on nonconductive 
materials 


in the manufacturing 
or storage 
areas. 


The application 
of any antistatic 
chemical 
in a clean 
room of class 
10,000 
or less shall not be permitted. 
Accordingly, 
any user of antistatic 
solutions 
must consider 
the following 
precautions: 


1. Do not apply antistatic spray or solutions 
in any form to energized 
electrical 
pans, 
assemblies, 
panels, or equipment. 


2. Do nol perform 
antistatic chemical 
applications 
in any area when bare chips, raw pans, 
packages, 
and/or 
personnel 
are exposed 
to spray 
mists 
and evaporation 
vapors. 
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The need for initial application 
and frequency 
of reapplication 
can only be established 
through 
routine electrostatic 
voltage 
measurements 
using 
an electrostatic 
voltmeter. 
The 
following 
durability 
schedule 
is a reasonable 
expectation. 


I) Soft surfaces 
(carpet, 
fabric 
seats, 
foam padding, 
etc.): 
each 
6 months 
or after 
cleaning, 
by spraying. 


2) Hard 
abused 
surfaces 
(floors, 
table tops, 
tools, 
etc.): 
each week (or day for heavy 
use) and after cleaning, 
by 
wiping 
or mopping. 
3) Hard unabused 
surfaces 
(cabinets, 
walls, 
fixtures, 
etc.): 
each 6 months 
or annually 
and after cleaning, 
by wiping 


or spraying. 
4) Company-furnished 
and maintained 
clothing 
and smocks: 
after each cleaning, 
by spraying 
or adding 
antistatic 
concentrate 
to final rinse 
water 
when cleaned. 


The use of antistatic 
chemicals, 
their application, 
and compliance 
with all appropriate 
specifications, 
precautions, 
and 
requirements 
shall be the responsibility 
of the Area 
Supervisor 
where 
antistatic 
chemicals 
are used. 


ESD caution signs at work stations and labels on static-sensitive 
parts and containers 
shall be consistent 
in color, 
symbols, 
class, 
and voltage 
sensitivity 
identification, 
and appropriate 
instructions. 
Signs shall be posted at all work stations 
performing 
any handling 
operations 
with static-sensitive 
items. 
These 
signs 
shall contain 
the following 
information. 


CAUTION 


STATIC 
CAN 
DAMAGE 
COMPONENTS 


Do not handle ESDS items unless grounding 
wrist strap is properly 
worn and grounded. 
Do not let clothing 
or plain plastic 
materials 
contact 
or come 
in close 
proximity 
to ESDS 
items. 


Labels shall be affixed 
to all containers 
containing 
static-sensitive 
items at a place readily 
visible and proper 
for the intended 
purpose. 
Additionally, 
labels 
must be consistently 
placed 
on containers 
and packages 
at a standard 
location 
to eliminate 
mishandling. 
Use only QC accepted 
and approved 
signs and labels to identify 
static-sensitive 
products 
and work areas. 
The 
use of ESD signs and labels, and their information 
content shall be the responsibility 
of the Area Supervisor 
to assure consistency 


and compatibility 
throughout 
the ·static-sensitive 
routing. 


Since relative 
humidity 
has a significant 
impacl on the generation 
of static electricity, 
when possible, 
the work area should 
be maintained 
within the following 
relative 
humidity 
ranges: 
incoming/assembly/test/storage 
50%-65% 
(ref. Ashrae, 
55-74), 


within 
± 5 % to avoid 
static 
voltage 
monitor 
variations. 


A work station 
with a conductive 
work surface 
connected 
to ground 
through 
a I Mil 
± 10% resistor, 
a grounding 
wrist 
strap 
with the ground 
wire connected 
to the conductive 
work 
surface, 
and an ionizer 
constitute 
a static-free 
work 
station 


(Figure 
42). An operator 
is properly 
grounded 
when the wrist strap is in snug (no slack) contact 
with the bare skin, 
usually 
positioned 
on the left wrist 
for a right-handed 
operator. 
The wrist 
strap 
must be worn 
the entire 
time an operator 
is at a 
static-free 
work station. 
The operator 
should 
first touch the grounded 
bench top before 
handling 
static-sensitive 
items. 
This 
precaution 
should 
be observed 
in addition 
to wearing 
the grouding 
wrist strap. 
If possible, 
operators 
should 
avoid touching 
leads or contacts 
even though 
grounded. 


Personnel 
shall never be attached 
to ground 
without 
the presence 
of the 
I Mil 
± 10% series 
resistor 
in the ground 
wire. 


An operator's 
clothing 
should 
never 
make contact 
or come 
in close 
proximity 
with static 
sensitive 
items. 
They 
must 
be especially 
careful 
to prevent 
any static-sensitive 
items (being 
handled) 
from touching 
their clothing. 
Long 
sleeves 
must 
be rolled 
up or covered 
with antistatic 
sleeve 
protector 
banded 
to the bare wrist which 
shall 
"cage" 
the sleeve 
at least as 
far up as the elbow. 
Only 
antistatic 
finger 
cots may be used 
when handling 
static-sensitive 
items. 


Any person 
not properly 
prepared, 
while at or near the work 
station, 
shall not touch 
or come 
in close proximity 
with 
any static-sensitive 
items. 
It is the responsibility 
of the operator 
and the Area 
Supervisor 
to ensure 
that the static-free 
work 
area is clear of unnecessary 
static hazards, 
including 
such personal 
items as plastic coated cups or wrappers, 
plastic cosmetic 
bottles 
or boxes, 
combs, 
tissue 
boxes, 
cigarette 
packages, 
and vinyl 
or plastic 
purses. 
All work-related 
items, 
including 


information 
sheets, 
fluid containers, 
tools, 
and parts carriers 
must be those approved 
for use at the static-free 
work station. 


1. All static-sensitive 
items must be received 
in an antistatic/conductive 
container 
and must not be removed 
from 


the container 
except 
at static-free 
work station. 
All protective 
folders 
or envelopes 
holding 
documentation 
(lot 


travelers, 
etc.) 
shall be made of nonstatic-generating 
material. 


2. 
Each packing 
(outermost) 
container 
and package 
(internal 
or intermediate) 
shall have a bright 
yellow 
warning 


label attached, 
stating 
the following 
information 
or equivalent: 
t~ 


CAUTION • 


ELECTROSTATIC 
SENSITIVE 
DEVICES kt.~ 
00 
NOT OPEN OR HANDLE 


EXCEPT 
AT A 


STATIC·FREE 
WORKSTATION 


The 
warning 
label 
shall be legible 
and easily 
readable 
to normal 
vision 
at a distance 
of 3 feet. 


3. Static-sensitive 
items are to remain 
in their protective 
containers 
except 
when actually 
in work at the static-free 


station. 
4. 
Before removing 
the items from their protective 
container, 
the operator 
should place the container 
on the conductive 
grounded 
bench 
top and make sure the wrist 
strap 
fits snugly 
around 
the wrist 
and is properly 
plugged 
into 


the ground 
receptacle, 
then touch 
hands 
to the conductive 
bench 
top. 


5. 
All operations 
on the items should be performed 
with the items in contact 
with the grounded 
bench top as much 
as possible. 
Do not allow 
conductive 
magazine 
to touch 
hard 
grounded 
test gear 
on bench 
top. 


6. Ordinary 
plastic 
solder-suckers 
and other 
plastic 
assembly 
aids shall not be used. 


7. In cases where it is impossible 
or impractical 
to ground 
the operator 
with a wrist strap, 
a conductive 
shoe strap 


may be used along 
with conductive 
tile/mats. 


8. When 
the operator 
moves 
from any other 
place 
to the' static-free 
station, 
the start-up 
procedure 
shall be the 
same as in PREPARATION 
FOR 
WORKING 
AT STATIC-FREE 
WORK 
STATION. 


9. The ionizer 
shall be in operation 
prior to presenting 
any static-sensitive 
items to the static-free 
station, 
and shall 


be in operation 
during 
the entire 
time period 
the items are at the station. 
10. 
"Plastic 
snow" 
polystyrene 
foam, 
"peanuts," 
or other 
high-dielectric 
materials 
shall never 
come 
in contact 
with or be used around 
electrostatic 
sensitive 
items, unless they have been treated 
with an antistat 
(as evidenced 
by pink color 
and generation 
of less than 
± 100 volts). 
11. Static-sensitive 
items shall not be transported 
or stored 
in trays, 
tote boxes, 
vials, 
or similar 
containers 
made 
of untreated 
plastic 
material 
unless 
items are protectively 
packaged 
in conductive 
material. 


Packaging 
of static-sensitive 
items 
is to be in accordance 
with Device 
Sensitivity, 
item 
I). The use of tape and plain 
plastic 
bags 
is prOhibited. 
All 
outer 
and 
inner 
containers 
are 
to be 
marked 
as outlined 
in GENERAL 
HANDLING 
PROCEDURES 
AND REQUIREMENTS, 
item 2, and conductive 
magazines/boxes 
may be used in lieu of conductive 
bags.• 
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Stockroom 
Operations 
I. 
Containers 
of static-sensitive 
items are not to be accepted 
into stock unless 
adequately 
identified 
as containing 


static-sensitive 
items. 
2. 
Items may be removed 
from the protective 
container 
(magazine/bag, 
etc.) 
for the purpose 
of subdividing 
for 


order 
issue only by a properly 
grounded 
operator 
at an approved 
static-free 
station 
as defined 
in FACILITIES 
FOR 
and PREPARATION 
FOR WORKING 
AT STATIC-FREE 
WORK 
STATION. 
3. All subdivided 
lots must be carefully 
repackaged 
in protective 
containers 
(magazine/bag, 
etc.) prior to removal 
from the static-free 
work 
station 
and labeled 
to indicate 
that the package(s) 
contain 
static-sensitive 
items. 
If it 
is suspected 
that a static-sensitive 
item is not adequately 
protected, 
do not transfer 
it to another 
container, 
return 
it to the originator 
for disposition 
unless 
the originator 
is a Customer. 
In that case, 
the QC Engineer 
should 
contact 
the Customer 
and negotiate 
an appropriate 
disposition. 


4. 
It is the responsibility 
of the Stockroom 
Supervisor 
to ensure 
that all personnel 
assigned 
to this operation 
are 


familiar 
with handling 
procedures 
as outlined 
in this specification. 
A copy of this specification 
is to be posted 
in the vicinity 
so that it is accessible 
to the operators. 
Stock handlers 
and all others 
who might 
have occasion 
to move 
stock 
are to be instructed 
to avoid 
direct 
contact 
with unprotected 
static-sensitive 
items. 


Module 
and 
Subassembly 
Operations 


I. Static-sensitive 
items are not to be received 
from a stockroom, 
killing, 
or machine 
insertion 
area unless received 
in approved 
static-protective 
packaging, 
and properly 
labeled 
to indicate 
that its contents 
are static 
sensitive. 


2. 
All single 
station, 
progressive 
line manual 
assembly 
operators, 
and visual 
inspectors 
prior 
to wave 
soldering 


operations 
are to be properly 
grounded 
with a grounding 
wrist 
strap 
when handling 
static-sensitive 
items. 
3. 
Progressive 
lines used as single stations where operators 
will be working 
on a mix of boards, 
both static-sensitive 


and nonstatic-sensitive, 
will require that all operators 
working 
on the line be properly 
grounded. 
This is necessary 


to accommodate 
the sliding of static-sensitive 
boards 
along the assembly 
bench or across 
positions 
not engaged 
in the assembly 
of this type board. 
4. 
It is the responsibility 
of the Area 
Supervisor 
to ensure 
that all personnel 
handling 
static-sensitive 
items 
are 


familiar 
with 
this procedure 
and fully 
aware 
of the damage 
or degradation 
of these 
units 
in the event 
of 


noncompliance. 
A periodic 
inspection 
should 
be made using an electrostatic 
voltmeter 
to assure 
that the static- 
free stations are in proper 
working 
order and to ensure that operators 
are wearing 
grounding 
wrist straps properly 
(snugly 
in contact 
with bare skin). 


Soldering 
and 
Lead-Forming 
Operations 


I. 
All soldering 
machines, 
conveyors, 
cleaning 
machines, 
and equipment 
shall be electrically 
grounded 
to ensure 


that they are at the same ground 
potential 
as the grounded 
operators 
working 
on their 
stations. 
No machine 
surfaces 
exposed 
to static-sensitive 
items are to be above 
the ground 
potential. 


2. 
All processing 
equipment 
shall be grounded, 
including 
all loading 
and unloading 
stations, 
that is, the stations 


before 
and after 
each piece 
of processing 
equipment. 


3. 
All nonmetallic, 
static-generating 
components 
in the handling 
systems 
shall be treated 
to ensure 
protection 
from 


static. 


4. 
All stations 
shall be identified 
by posting 
signs as outlined 
in ESD 
Labels 
and 
Signs 
in Work 
Areas. 


5. 
Operators 
are to be properly 
grounded 
with a grounding 
wrist strap during 
any handling, 
loading, 
unloading, 


inspection, 
rework, 
or proximity 
to static-sensitive 
items. 
6. 
Unloading 
operators 
working 
at a grounded 
station shall place static-sensitive 
items into approved 
static-protective 


bags or containers. 


7. 
All manual 
soldering, 
repair, 
and touch-up 
work stations 
on the solder line are to be static protected. 
Operators 


are to wear grounding 
wrist straps when working on static-sensitive 
items. Only grounded-tip 
soldering/desoldering 
irons are allowed 
when working 
on static-sensitive 
items. 
8. 
It is the responsibility 
of the Area Spervisor 
to ensure that all personnel 
handling 
static-sensitive 
items are familiar 


with this procedure 
and fully aware of the damage 
or degradation 
of these units in the event of noncompliance. 
A periodic 
inspection 
should 
be made using an electrostatic 
voltmeter 
to assure 
that the static-free 
stations 
are 


in proper 
working 
order and to ensure 
that operators 
are wearing 
grounding 
wrist straps properly 
(comfortably 
snug 
in contact 
with bare skin). 


Electrical 
Testing 
Operations 


I. 
All electrical 
test stations shall be static protected. 
Operators 
shall be properly 
grounded 
when working 
on these 


items. 
2. 
Reused 
antistatic 
magazines 
must be monitored 
for maintenance 
of antistatic 
characteristics. 
3. 
Devices 
should 
be in an antistatic/conductive 
environment 
except 
at the moment 
when 
actually 
under 
test. 


4. 
Devices 
should not be inserted 
into or removed 
from circuits 
or tester with the power on or with signals applied 


to inputs 
to prevent 
transient 
voltages 
from causing 
permanent 
damage. 


5. 
All unused 
input leads 
should 
be biased 
if possible. 
, 


6. 
Device 
or module 
repairs 
must be performed 
at static-free 
stations 
with the operator 
attached 
to a grounding 
wrist 
strap. 
Grounded-tip 
soldering 
irons 
shall be used when 
working 
on static-sensitive 
items. 
7. 
Static-sensitive 
items shall be handled 
through 
all electrical 
inspections 
in static protective 
containers. 
Removal 
of 
the 
items 
from 
the 
protective 
containers 
shall 
be 
done 
at a static-free 
work 
station 
as 
discussed 
in 


PREPARATION 
FOR 
WORKiNG 
AT A STATIC-FREE 
WORK 
STATION. 
The units must be returned 
to the containers 
before 
leaving 
the station. 
8. 
All such items shall be shipped 
with an ESD warning 
label affixed 
as listed. 
9. 
It is the responsibility 
of the Area 
Supervisor 
to ensure 
that all personnel 
handling 
static-sensitive 
items are 
familiar 
with this procedure 
and fully aware 
of the damage 
or possible 
degradation 
of these units in the event 
of noncompliance. 
A periodic inspection 
should be made using an electrostatic 
voltmeter 
to assure that the static-free 
stations 
are in proper 
working 
order and to ensure that operators 
are wearing 
grounding 
straps properly 
(snugly 
in contact 
with bare 
skin). 


Packing 
Operations 


I. 
Static-sensitive 
items are not to be accepted 
into the packing 
area unless they are contained 
in a static-protected 
bag or conductive 
container. 


2. 
A static-sensitive 
item delivered 
to the packer 
within 
an approved 
container 
or bag and found 
to be in order 
regarding 
identification 
shall be packed 
in the standard 
shipping 
carton 
or other 
regular 
packaging 
material. 


Containers 
are 
to 
be 
labeled 
in 
accordance 
with 
GENERAL 
HANDLING 
PROCEDURES 
AND 
REQUIREMENTS, 
item 2. 
3. 
Any void-fillers 
shall be made of an approved 
antistatic 
material. 


Burn-In 
Operations 


I. 
Burn-in 
board 
loading 
and unloading 
of static-sensitive 
items shall be done 
at a static-free 
station. 


2. 
Shorting 
clips/shorted 
connectors 
shall be installed 
on the board 
plug-in 
tab prior to loading 
any units into the 
board 
sockets. 
The clip/connector 
shall be taken off just prior 
to plugging 
the board 
into the oven connector. 


The clip/connector 
shall be installed 
immediately 
upon removal 
of the board 
from 
the oven connector. 


Installation 
and removal 
of the clip/connector 
shall be done 
by a properly 
grounded 
operator. 


3. 
All automatic 
or semiautomatic 
loading 
and unloading 
equipment 
shall be properly 
electrically 
grounded. 
4. 
It is the responsibility 
of the Area 
Supervisor 
to ensure 
that all personnel 
handling 
static-sensitive 
items are 
familiar 
with this procedure 
and fully aware 
of the damage 
or possible 
degradation 
of these units in the event 
of noncompliance. 
A periodic inspection 
should be made using an electrostatic 
voltmeter 
to assure that the static-free 
stations 
are in proper 
working 
order and to ensure that operators 
are wearing 
grounding 
straps properly 
(snugly 
in contact 
with bare skin). 


Receipt of ESDS-labeled 
items is to be done at a static-free 
work station and handled 
in accordance 
with applicable 
sections 
within 
this guideline. 


Each manufacturing, 
stockroom, 
and testing 
operation 
handling 
ESDS devices 
will be audited 
a minimum 
of once each 
quarter 
for compliance 
with all terms 
of this specification 
by the responsible 
process 
control 
or QRA organization. 
Ground 
continuity 
and the presence 
of uncontrolled 
static voltages 
are considered 
critical 
and shall be checked 
more 
frequently 
as 
specified 
below. 
• 


II 


Ground 
connections 
(grounding 
wrist strap, 
ground 
wires on cords, 
etc.) shall be checked 
for electrical 
continuity. 
The 
presence 
of a I MO ± 10% resistor 
in the ground 
connections 
between 
both the operator 
wrist 
straps 
to the work 
surface 
and the work 
surface 
to ground 
connector 
must be verified. 


A visual inspection 
shall be made to determine 
full compliance 
with this specification 
at static-free 
work stations 
during 
handling 
of static-sensitive 
items, 
including 
operator 
being 
grounded 
as required, 
static-sensitive 
items not being 
handled 
in unprotected 
or unauthorized 
areas, 
and no static-generating 
materials 
at the grounded 
work 
station. 


A visual check 
shall be made to determine 
that each operator 
wearing 
loose-fitting 
or long-sleeved 
clothing 
either 
has 
sleeves 
properly 
rolled 
or covered 
with sleeve 
protectors 
properly 
grounded 
to the bare skin at the wrist. 


In addition 
to the visual 
inspections, 
a sample 
inspection 
using 
an electrostatic 
voltmeter 
will be used 
to check 
for 
uncontrolled 
electrostatic 
voltages 
at or near electrostatic-controlled 
work 
stations. 


Conductive 
floors must have a resistance 
of not less than 25 kO from any point on the tile to earth ground. 
Also, resistance 
from 
any point-to-point 
on the tile 
floor 
3 feet apart 
shall 
be not 
less than 
25 ·kO. The 
test 
methods 
to be used 
are 
ASTM-F-150-72 
and NFPA 
56. 


Training 
is applicable 
for all areas where individuals 
come in contact with ESDS (category 
A) devices. 
It is the responsibility 
of each Area Supervisor 
to make sure that his/her 
people 
receive 
ESD training 
initially 
and every 
12 months 
thereafter 
to 
maintain 
proficiency. 
Training 
should include static fundamentals, 
a review of applicable 
parts of this specification, 
and actual 
applications 
in the work 
area. 
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Electrical characteristics 
presented in this data book, unless otherwise 
noted, apply for circuit type(s) listed 
in the page heading 
regardless of package. 
The availability 
of a circuit 
function 
in a particular 
package 
is denoted by an alphabetical reference above the pin-connection 
diagram(s). These alphabetical references 
refer to mechanical 
outline 
drawings 
shown 
in this section. 


Factory 
orders for circuits 
described 
in this catalog 
should include a four-part 
type number as explained 
in the following 
example. 


EXAMPLE 
SN 
54HC02 


(1. 
Prefix)~--------_I' 


SN 
Standard 
Prefix 


SNJ 
MIL-STO-883 
Processed and Screened 


per JEDEC 
Standard 
101 


JANB 
MIL·M-38510 
Processed 


54HCOO 


74HC74 


74HCT620 


74HC4002 


MUST CONTAIN ONE OR TWO LETTERS 


J, JT, N, NT, D (Dual-in-linepackages)' 


FH,FK(Chipcarriers) 


- 
00 No special instructions 


~ 
10 Solder-dipped 
leads IN and NT packages only) 


t These circuits in dual-in-line packages are shipped in one of the carriers shown below. Unless a specific method of shipment is specified 
by the customer 
(with 
possible additional costs), 
circuits will be shipped in the most practical carrier. Please contact 
your TI sales 
representative 
for the method that 
wilt 
best suit your particular needs. 


- 
Slide Magazines 


- 
A-Channel 
Plastic Tubing 


- 
Barnes Carrier IN only) 


- 
Sectioned 
Cardboard 
Box 


- 
Individual Plastic Box 


TEXAS -II} 
INSTRUMENTS 


FH and FK ceramic chip carrier packages 


Both versions 
of these hermetically 
sealed chip carrier packages 
have ceramic 
bases. The FH package 


is an all-ceramic 
package with 
a glass seal. The FK package has a three-layer 
base with 
a metal lid and 


braze seal. 


The packages are intended for surface mounting on solder lands on 1,27 (0.0501 centers. Terminals require 
no additional 
cleaning 
or processing 
when 
used in soldered assembly. 


FH and FK package terminal 
assignments 
conform 
to JEDEC Standards 
1 and 2. 
d 
r 


T" 


I 
ill 


A 
r 
::jj" 
" 


JEDEC 
NO.OF 
A 
B 
OUTLINE 


DESIGNATION· 
TERMINALS 
MIN 
MAX 
MIN 
MAX 


MS004CB 
2. 
8,69 
9,09 
7,80 
9,09 


(0.342) 
(0.358) 
(0,307) 
(0.358) 


MS004CC 
28 
11,23 
11,63 
10.31 
11,63 


{O,4421 
(0.458) 
IOAD6) 
10.4581 


I 
J i 
2,03 lOOaD} 
r-+ 1,6310.0641 


TEXAS "'!1 
INSTRUMENTS 


<C~ 
<Cc 
...J 
<C 
(,) 
z 
<CJ: 
(,) 
w 
~II 


o plastic dual-in-line 
packages (SO package) 


Each of these dual-in-line packages censists of a circuit mounted on a lead frame and encapsulated within a plastic cem- 
pound. The compound will withstand soldering temperature with no deformation, and circuit performance characteristics 
will remain stable when operated in high-humidity 
conditions. Leads require no additional cleaning or processing when 


used in soldered assembly. 


NOTES: 
1. Body dimensions do not 
include 
mold 
flash. 


2. Leads 
are within 
0,25 
(0.010) 
radius of true position at 
maximum material condition. 


NOTES: 
1. Body dimensions do not 


include mold flash. 


2. Leads are within 
0,25 
(0.010) 
radius 
of 
true position 
at maximum 
material condition. 


8.64 to,IO 


(O.340!O,OO",,) 


0,53 '0.25 


CO.021 ,o,010 I 


9,91:g:~~ 


I O.390:g:gg; 
I 


0,41 
to,OS 


10,016 
'0.00') 


TEXAS ~ 
INSTRUMENTS 


J ceramic packages (including JT packages) 


Each of these hermetically 
sealed dual-in-line 
packages consists 
of a ceramic base, ceramic cap, and a 
lead frame. 
Hermetic 
sealing is accomplished 
with 
glass. Once the leads are compressed 
and inserted, 


sufficient 
tension 
is provided 
to secure the package in the board during soldering. 
Tin-plated 
("bright- 


dipped") 
leads require no additional 
cleaning or processing 
when used in soldered assembly. 


-..j 
1,27 


ffi 


lo.0501 
NOM 
5.~~~2001 


105· 
- 
SEATING 
PLANEH 
0,7610.030) 
MIN 


9iF 
1. 
PLACES 


'''PlACE~~ 
W-, 
...-{I- 
0,58(0023) 
'.PLACES 


0,35610.0141 
3.30 (0.1301 
0,38 (0.015) 
0203(00081 
MIN 
2,5410.1(101 
14 PLACES 
1,7810.0701 
PIN 
SPACING 
2,54 
10.1001 
T.P . 


• PLACES 
(See No~ 
_I 


! 
~:.~ l:'::------t 


'~ '.._"-{~~~~~~J 


1! J;;;; 
00000000 
"1 
U'110050INOM 


~ 


'''~ 
MAX 
--.-l 


SEATINGPlANE~' 


lI!ces 
~l'" 


\\.-~ 
3.3010.1301 
,--J U, 
-.-l 
0,20310,008) 
MIN 
16 PLACES 


0.305 (00121 MIN 
4 PLACES 


PtNSPACING 
2.5ot 10 1001 T.P 


IS-No._, 


0.16 100301 MtN 


1 
12PLACES 
-l~0,5810.0231 
16 PLACES 
~1~O'38(O.0151 


~:~::'~:4PlACES 


TEXAS ~ 
INSTRUMENTS 


• 


24,76(0.975) 
I- 
23.6210.9301-----1 
.....,,-{~~~~ 
~~~~J 
~g~ 
787(0"0) 
737 
(0 290) 


762 
(03001 
~ 
1 
1 27 (00501 
NOM 


~ 


508102001 


MAX 


~SEATlNG 
PLANE 
t, 
4 


105" 
330(0130) 
~ 
90'" 
MIN 


20 PLACES 
O,J5t'{O.0141 


~\.--O.203 
(00081 
f 
0,305 
(0 0121 MINJ 
I I 


20 PCACES 
"LACES 
I 
~ 


PIN SPACING 
2.54 
(0.'001 
T 
P 


(See 
Not.,o,l 


-\r--~'.~~~ 
~~:~~:~ 
24 PLACES 


TEXAS -Ij} 
INSTRUMENTS 


JD ceramic dual-in-line packages - 
side-braze 


This is a hermetically 
sealed ceramic package with 
a metal cap and side-brazed tin-plated 
leads. 


li. 
li. 


t=A=::j 
Ef9- 


JI..- 0.2510.0101 


NOM 
mEt 


5.1(0.2001 


0,5110.020'1 
MAX 


SEAT~~: 
PlAN:.~(o::J~h 
'j"tlll,.5210.0601 
MAX 
~ 
~ 
1,02 10.040) 
3.05.(0.1201 
MIN 


0,53 (0.021) 


2,54 (0,1001T.P. 
0,3810.0151 


PIN 
SPACING 
(See Note AI 


________ 
PI NS 


DIM 
_ 


A ± 0.2510.0101 


B MAX 


C NOM 


52 


15.24 
10.6001 


67.3 
12.651 


15.0 
10.5901 


28 


15.24 
10.6001 


35.94 
11.4151 


15.11 10.5951 


TEXAS -1!1 
INSTRUMENTS 


N plastic packages (including NT package) 


Each of these dual-in-line 
packages consists of a circuit mounted on a lead frame and encapsulated 
within 
a plastic compound. 
The compound 
will withstand 
soldering temperature 
with no deformation 
and circuit 
performance 
characteristics 
remain stable when operated in high-humidity 
conditions. 
Once the leads are 
compressed and inserted, sufficient 
tension is provided to secure the package in the board during soldering. 
Leads require no additional 
cleaning 
or processing 
when used in soldered 
assembly. 


14-PIN 
N PLASTIC 
1..-_ 
19,' 
10.7801 ~ 
I - 
18,0(0.7101 


1@@®®®00 


2':,:';~::.~::=i 
:::: 
: I 
0000000 
~r~~ 
I:;:;':~~~OI 
_ 
6,35!:O.25 


10.250 
!: 0.0101 


20 
10.0801 NOM 
1 .~ 
__ 
__~_--1 ~ 
1.78 
(0.0701 
MAX 
'4 
PLACES 
t;;1 


-";'2510."" 
5'''IO.200f.A:51~~N0201~ 


• 
- 
;E~'NG 
PLANE~--'--r 
O,B4{O.OJJJ 
MIN 
~ 
14 PLACES 


14 PLACES 
..J'''-IO:O~: ~::31 
--i ~ 
0.4571 
0,076 


14 PLACES 
J,1110.125IMIN L~ 
10.01810.0031 
2031051 
14 PLACES 


(See Note, 
B lN1d 
CI 
IO.Oao 
10:0201 
ISH 
NOles B and Cl 


•• PLACES 
PIN SPACING 2,5410.100) T,P. 


lSeeNoleA) 


16·PIN 
N PLASTIC r 
198107801MAx-----' 


~@)e@@@@~ 


~ 


< 
• ::~:m:: ':':=::~::=i::::::] 


--I 
2 010080) "l(lM 
00000000 
1 
-L 
---i 
t'--,.1110070lMAJ:16PLACES 


~.2510010INOM 
II 


~OI(0200IM"')(~ 


-SEATlNGPlANE 
,OS" 
.... 


16PLACES -..\~IO~~::~1 


lfiPlACES 


(SeItNotesBandCI 


Parts 
may 
be 
supplied 
in accordance 
with the alternate side view at the 
option of TI plants located in Europe, 
In this c.lse. the overall length 01 the 
package is 22.1 10.8701 max. 


NOTES: 
A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 
B. This dimension does not apply for solder-dipped leads. 
C. When solder-dipped leads are specified. dipped areas of the lead extends from the tead tip to at least 0.51 (0.020) above 
seating plane. 


TEXAS "!1 
INSTRUMENTS 


Parts may be supplied 
in accordance 


with the alternate 
side view at the 


option 
of 11 plants located 
in Europe. 
In this case, the oV8I'"alllength of the 
package is 26,7 (H1S01 mall. 


"'lHR •••"'HSIO(VI(W 


----l 
~1.78r0070)MAX20PlA(;ES 
-I--"'-'~-"'-"'mnrnmnrm:rn-u 
'",,,,,,.,, 
Ll~li U U li U li U li-lli~ 
eJ~ 
-'~~:,~:::"~" 


3.94101561 
L 
I I 
"--,r--ro'OI8,00031 


3,17101251 
~ 
20 PLACES 


1.91 rO.07!>1 
P••••sPACI•••G 2501ro 1001TP 
1,02100401 
(s.. •.•o•• "'1 


4 PLACES 


':=o~:=i:6666VVV6VI 


000000000®®® 
0,38 (0.0151 


MIN 
1,78(0.0701 


~ 
~ 
0,83 (O,033)24 PLACES 


5,08(0200) 
~II 
MAX 


-SEATING 
PLANE----t 
l- 
~I-- 084(0 
0331MIN 
-* 
24 PLACES 


-\L 
0,2. '0,08 
3,17 (0 12-5-1M-'-N--- 
-L ~ 
-..j I--- 0,457' 
0,07. 


110011 
:t 0003) 
(0018 to 003) 


24 PLACES 
24 PLACES 


2,16 (0 085) MAX 
4 PLACES 
PIN SPACING2,5410.100)T.P. 


(See Note Al 


ALL LINEAR DIMENSIONS ARE IN MI LLiMETERS AND PARENTHETICALLY 
IN INCHES 


NOTES: 
A. Each pin centerline is located within 0,25 (0.010) 
of its true longitudinal 
position. 


B. This dimension does not apply for solder-dipped leads. 
C. When solder-di~ped leads are specified, dipped areas of the lead extends from the lead tip to at least 0.51 
(0.020) 
above 


seating plane. 


<C~ 
<CC 
..oJ 
<Cuz 
<C 
~uw 
:iEII 


TEXAS 
.• 
INSTRUMENTS 


36.611.4401MAX 


''',~~:~::::i:::::::::::: 
I 


0)0000000G)@@@@@ 


I'®.-, 
B_MA_X 
'1 


E 
:I 
0)-------------- 


PIN SPACING 
2.54 
(0.100) 
T.P. 


(see Note AJ 


DIM 


A ± 0.2510.0101 


B MAX 


52 


15.24 10.6001 


67,312.651 
II 
ALL LINEAR DIMENSIONS ARE IN MILLIMETERS 
AND PARENTHETICALLY 
IN INCHES 


• 
NOTE A: Each p;n centerline is located within 0,2510.0101 
of its true longitudinal 
position. 
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With the development 
of High-speed 
Silicon-gate 
CMOS 


products 
at 
Texas 
Instruments 
Incorporated, 
the 
ap- 


proach 
is to develop 
quality 
and reliability 
standards 
that 


make 
this 
product 
family 
the 
leader 
in the 
industry. 
Stringent 
quality 
and reliability 
performance 
and manu- 
facturing 
standards 
are defined 
prior 
to product 
design 
to 
assure 
this 
leadership 
objective. 
In 
addition, 
the 
fol- 


lowing 
product/process 
qualifications 
and 
evaluations 
are performed 
to assure 
that 
these 
standards 
are'met 
on 


every 
device 
released 
to the market: 


• 
Verification 
of 
manufacturability 
through 
testing 
of bar 
compatibility 
with 
piece 
parts 
and 
automated 
assembly 
techniques 
and 


equipment 
• 
Proof 
of 
process 
repeatability 
through 
de- 


finition 
of minimum 
acceptable 
assembly 
and 


test yields 


• 
Testing 
to 
data 
sheet 
limits 
through 
test 


program 
certification 
and 
guard-bands 
between 
probe, 
final 
test, 
and 
QRA 
final 


acceptance 


• 
Assurance 
of quality 
performance 
through 
a 


comprehensive 
statistical 
process 
control 
pro- 


gram 
coupled 
with 
tight 
product 
acceptance 
standards 


• 
Assessment 
of device 
reliability 
performance 
through 
an extensive 
reliability 
test and qualifi- 


cation program 


The 
most 
reliable 
and 
cost 
effective 
method 
to 
assure 
the quality 
and reliability 
of a product 
is to design 


and build 
it in rather 
than 
test or screen 
for it. With 
this 
concept 
in mind the designers 
develop 
batteries 
of test bar 


structures 
to verify the integrity 
of the designs. 
Two such 


examples 
of designed-in 
features 
that 
affect 
quality 
and 


reliability 
are 
the 
development 
of 
excellent 
latch-up 


protection 
and electrostatic 
discharge 
protection 
circuits. 


LATCH-UP 


Latch-up 
is 
the 
uncontrolled 
flow 
of 
current 
through 
the 
parasitic 
thyristors 
inherent 
in all CMOS 


devices 
(see 
Figure 
I). 
The 
current 
path 
is generally 


between 
the Vcc and ground 
pins of the IC and can be 
triggered 
by excessive 
currents 
in the signal 
pins 
or by 


di/dt 
stress 
of 
the 
VCC 
pin. 
Once 
the 
thyrister 
is 


triggered, 
the current 
flow is limited 
only 
by the imped- 
ance of the power 
supply 
and will generally 
result 
in the 


destruction 
of the affected 
device. 
Latch-up 
is more likely 


to occur 
at high supply 
voltages 
and high temperatures. 


The conditions 
permitting 
latch-up 
exist 
whenever 


the 
gain 
product 
of 
the 
parasitic 
n-p-n 
and 
p-n-p 


transistors 
forming 
the 
thyristor 
exceeds 
unity. 
In the 


Texas 
Instruments 
Powell CMOS 
process, 
the gain of the 
vertical 
n-p-n 
transistor 
formed 
by N+ source/drain, 
N- 
well, 
and 
N-substrate 
is high 
and 
although 
the 
lateral 


p-n-p 
formed 
by P+ source/ 
drain, 
N-substrate, 
and 
P- 
well is low, the product 
of the two gains 
exceeds 
unity. 


To minimize 
latch-up, 
TI uses extensive 
guard-ring 
structures 
(see Figure 
2) in the design 
of the IC to shunt 


potential 
latch-up 
currents 
to VCC 
and 
ground 
before 


they 
appear 
as base 
currents 
in the parasitic 
transistor. 


The 
guard-rings 
are N+ and 
P+ diffused 
regions 
placed 


between 
the 
N+ and 
P+ source/drains 
and 
electrically 
connected 
to VCC or ground. 
This 
raises 
the 
parasitic 


thyristors' 
trigger 
point 
to a current 
level 
much 
higher 


GATE 
DRAIN 
I 
SOURCE 
lGNDI 
.J....IOUTPUTI 
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upplied by typical signals. Extensive tests have 


.fective resistance to latch-up ranging from 450 
greater 
than 
1 A at 25° C, and consistently 


.lIy greater than 250 mA at 125°C. TI does not 


"se a device design to production 
until it demon- 
ates protection 
against 
at least 
100 mA latch-up 


.urrents at 125°C. 


To test the latch-up 
protection 
circuitry 
in the 
High-speed 
CMOS 
logic family, TI uses the circuits 
illustrated in Figures 3 and 4. For testing negative latch- 
up (see Figure 3), the device Vcc is connected to a 5-V, 
I-A power supply through a 10-0, 5-W resistor. A 10-0 
resistor is placed across the power supply terminals to 
provide current sinking capability. 
For testing positive 
latch-up (see Figure 4), the device Vcc is connected to 
ground and the device ground is connected to a -5- V, I-A 
power supply through a 10-0, 5-W resistor. Again a 10-0 
resistor is placed across the terminals of the power supply 
to provide current sinking capability. In both cases the 
pin under test (P. U.T.) is connected to a variable-voltage 
pulse generator through a 25-0, 10-W resistor. 


VOLTAGE 
PULSE 


SOURCE 


To test the output protection circuitry for positive 


latch-up, all the inputs are biased so that only the output 
pin under test is high. For negative latch-up testing, the 
inputs are biased so that only the output pin under test is 
low (see Figures 3 and 4). Using the pulse generator, 
a 


5.5-V pulse (-0.5 V for negative latch-up 
testing) of 


100-/1sduration 
is applied to the output pin under test. 


After the loo-/1s pulse, the output pin under test should 
be returned to its initial state (5 V for positive latch-up 
testing, 0 V for negative latch-up testing) for 900/1S.If the 
supply current exceeds 200 ~A during this 9OO-/1speriod, 
then the device is considered 
to have latched-up. 
The 
current at which latch-up occurs is the current measured 
by the strobed ammeter on the last pulse. If the device has 
not 
latched-up, 
then 
the 
pulse generator 
voltage 
is 


increased 
by 0.5 V (by -0.5 V for negative latch-up 


testing) and the procedure is repeated. 


To test the input protection 
circuitry for positive 


latch-up, all the inputs except the input under test are 
biased at 0 V. For negative latch-up testing, all the inputs 
except the input 
under 
test are biased at 5 V. The 


procedure used to test the inputs is the same as the output 
latch-up testing previously described. 


Although the High-speed CMOS logic family has 


been designed to be insensitive to latch-up, it is recom- 
mended as a good design practice to minimize external 
trigger conditions. 
The dv/ dt at the Vcc pin can be 


minimized by the addition of a capacitor across the Vcc 
and ground pins in close physical proximity 
to the IC 


package. 
Excessive input and output 
currents 
can be 


minimized 
by design techniques 
that limit input and 


output voltage swings beyond the supply rails. 


ELECTROSTATIC 
DISCHARGE 
PROTECTION 
CIRCUITS 
The electrostatic 
discharge (ESD) protection 
cir- 


cuit for the 
High-speed 
CMOS 
logic family 
uses a 


combination 
of P+ and N+ diode clamps to the supply 


rails and a series N+ resistor for input gate protection 
as 
illustrated in Figure 5. 
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The 
outputs 
are protected 
by the P+ and N+ drain 
diodes 
of ihe 
output 
transistors 
and 
an 
additional 
P+ 
diode 
clamped 
to Vee 
as illustrated 
in Figure 
6. 


1.5 kO 
m.,h~· 1~ 
.mn 
't 
I_'_OOO_F 
__ 
~~ 
\ 
SWITCH 


TI tests 
the ESD 
protection 
circuitry 
according 
to 
the MIL-STD-883 
Method 
3015. A schematic 
of the. test 


circuitry 
is illustrated 
in Figure 
7. The 
safety 
switch 
is 
closed 
only when 
the device 
under 
test (D.U.T.) 
is being 
inserted 
or removed. 
The 
100-pF 
capacitor 
is charged 
up 


to +2000 
V and then 
discharged 
into 
the pin under 
test. 


This 
is repeated 
five 
times 
per 
pin 
with 
a five 
second 


interval 
between 
each 
discharge. 
The 
sequence 
is then 


repeated 
with the capacitor 
charged 
up to -2000 
V. 


Texas 
Instruments 
completed 
one 
of 
the 
most 


extensive 
qualification 
testing 
programs 
ever 
designed 
before 
releasing 
the 
High-speed 
CMOS 
logic 
family 
to 


full production. 
A total 
of 90,632 
units 
were subjected 
to 
reliability 
tests, 
consisting 
of 116 device 
types 
from 
20 I 


production 
lots. 


This report 
details 
primarily 
the initial qualification 


data 
that 
was 
generated 
using 
standard 
dual-i\l-line 
plastic 
devices. 
Devices 
used 
in this testing 
were 
assem- 


bled over a seven 
month 
period 
(date 
codes 
8327 through 


8349) 
and 
were 
tested 
as 
received 
from 
assembly! 


test facility 
with no special 
screens 
to reduce 
or eliminate 
infant 
mortality. 


The accelerated 
and bias temperature 
humidity 
life 


test 
results 
are 
grouped 
as 
defined 
by 
the 
proposed 
JEDEC 
JC 
40.2 
classification 
for 
Ice 
(Quiescent 


current). 
The 
classification 
system 
includes 
SSI, 
Flip- 
Flops 
and 
MSI 
categories. 
All 
other 
test 
results 
are 


presented 
as a SN74HC 
product 
total. 
Additional 
testing 


on other 
plastic 
packages 
is currently 
underway 
and will 
be reported 
in future 
publications. 
A 
summary 
of 
the 
qualification 
data 
for 
the 


SNJ54HC 
logic family 
is also provided 
in this report. 


ACCELERATED 
LIFE TEST 
Accelerated 
life testing 
at elevated 
temperature 
is 


performed 
to simulate 
long-term 
operation 
and develop 


reliability 
data 
to predict 
field failure 
rates. The tests were 


conducted 
on SN74HC 
product 
using 
both 
dynamic 
and 


static 
bias techniques 
with 
6 V applied 
and 
TA=125°C. 


Also, a complete 
functional 
and 25°C 
DC parametric 
test 
was done 
at 0, 96,500, 
and 
1000 hours. 
In addition, 
many 


samples 
were extended 
to a total 
of 2000 hours. 


The 
dynamic 
bias 
life test 
circuit 
(see 
Figure 
8) 


toggles 
the inputs 
from 0 to 6 V at 50 kHz. 
Each 
output 
is 


tied to 3 V through 
a 2-kO resistor. 
The static 
bias life test 


circuit 
(see Figure 
9) sets the inputs 
and Vee 
to 6 V, with 
the outputs 
allowed 
to float. 


II 
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12S0C 
FAILURE 
RATE 
DEVICE 
DEVICE 
LOTS 
UNITS 
DEVICE 
TOTAL 
ESTIMATE 
(FITS)" 


CATEGORY 
TYPES 
TESTED 
TESTED 
HOURS 
FAILURES 
O.96eV 


SSI 
24 
52 
7.466 
13,290,000 
37 
7.5 


Flip-Flops 
9 
20 
3,001 
5,221,000 
17 
9.1 


MSI 
83 
129 
18,282 
30,478,000 
73 
6.3 


Totals 
116 
201 
28,749 
48,989,000 
127 
6.8 


Table 2. Accelerated 
Life 
Test Results 
- 
55I 
Circuits 
Table 3. Accelerated 
Life Test 
Results - 
Flip-Flop 
Circuits 


1r-r-=4I'A 


Dynamic 
Static 


Device 
Lots 
Units 
Failures 
lots 
Units 
Failures 


SN74HCOON 
2 
154 
1 
2 
154 
0 


SN74HC02N 
9 
691 
1 
6 
462 
4 


SN74HC03N 
7 
539 
1 
4 
308 
0 


SN74HC04N 
1 
77 
1 
1 
77 
0 


SN74HCU04N 
2 
154 
1 
1 
77 
2 


SN74HC05N 
1 
77 
0 
1 
77 
0 


SN74HC08N 
1 
77 
0 
1 
77 
0 


SN74HC10N 
1 
77 
3 
1 
76 
2 


SN74HC1 1N 
1 
77 
0 
1 
77 
0 


SN741'lC14N 
1 
77 
1 
1 
77 
0 


SN74HC20N 
1 
77 
0 
1 
77 
0 


SN74HC21N 
1 
77 
0 
1 
77 
0 


SN74HC27N 
1 
77 
0 
1 
77 
3 


SN74HC30N 
2 
154 
0 
2 
154 
1 


SN74HC32N 
3 
231 
2 
3 
231 
4 


SN74HC36N 
1 
77 
0 
1 
77 
0 


SN74HC51 N 
1 
77 
0 
1 
77 
0 


SN74HC86N 
1 
77 
0 
1 
77 
1 


SN74HC133N 
3 
231 
2 
3 
231 
1 


SN74HC804N 
2 
154 
1 
2 
154 
0 


SN74HC805N 
1 
77 
0 
1 
77 
0 


SN74HC4002N 
3 
231 
0 
3 
231 
0 


SN74HC4075N 
3 
231 
2 
3 
231 
0 


SN74HC4078N 
3 
231 
2 
3 
231 
1 


TOTAL 
52 
4002 
18 
45 
3464 
19 


(24 Devices) 


1r-r-=4I'A 


Dynamic 
Static 


Device 
lots 
Units 
Failures 
Lots 
Units 
Failures 


SN74HC74N 
3 
231 
2 
3 
231 
1 


SN74HC75N 
3 
230 
0 
2 
154 
2 


SN74HC76N 
3 
231 
0 
3 
231 
0 


SN74HC77N 
1 
77 
0 
1 
77 
0 


SN74HC107N 
3 
231 
0 
3 
231 
0 


SN74HC109N 
3 
231 
4 
3 
231 
4 


SN74HC112N 
2 
154 
2 
2 
164 
2 


SN74HC113N 
1 
76 
0 
1 
77 
0 


SN74HC114N 
1 
77 
0 
1 
77 
0 


Total 
20 
1538 
8 
19 
1463 
9 


(9 Devices) 


Table 
1 is a summary 
of the life test results 
for the 


SN74HC 
family. 
This 
table 
includes 
the failure 
rate 
(in 


FITs) 
using 0.96 eV activation 
energy. 
Tables 
2, 3, and 4 


are the results 
of the accelerated 
life tests for SSI circuits, 


Flip-flop 
circuits 
and 
MSI 
circuits 
respectively. 
These 


tables 
show 
the 
results 
for both 
the dynamic 
and 
static 


accelerated 
life tests. 
Figure 
10 illustrates 
the SN74HC 


failure 
rate as it relates 
to temperature. 
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Table 4. Accelerated 
Life Test Results 
MSI Circuits 


1{'{'=8pA 


Dynamtc 
StatK: 


Device 
lots 
Units 
Failures 
lots 
Units 
Failures 


SN74HC42N 
3 
231 
1 
3 
231 
1 


SN74HC125N 
2 
154 
.0 
2 
154 
0 


SN74HC126N 
1 
77 
0 
1 
·77 
0 


SN74HC137N 
1 
77 
0 
1 
77 
0 


SN74HCT137N 
1 
77 
0 
1 
77 
0 


SN74HC138N 
1 
77 
0 
1 
76 
0 


SN74HCT138N 
1 
77 
0 
1 
77 
0 


SN74HC139N 
2 
154 
0 
2 
154 
0 


SN74HC151N 
1 
77 
0 
- 
- 
- 


SN74HC152N 
1 
77 
0 
1 
77 
2 


I SN74HC153N 
1 
77 
2 
1 
77 
0 


SN74HC157N 
1 
77 
0 
1 
77 
1 


SN74HC158N 
1 
77 
0 
1 
77 
0 


SN74HC160N 
3 
231 
1 
3 
231 
2 


SN74HC161N 
4 
308 
0 
3 
231 
0 


SN74HC164N 
2 
122 
0 
1 
77 
0 


SN74HC165N 
3 
230 
0 
3 
231 
1 


SN74HC166N 
3 
231 
1 
3 
231 
1 


SN74HC173N 
1 
77 
0 
1 
77 
0 


SN74HC174N 
1 
77 
0 
1 
77 
0 


I SN74HC 175N 
2 
154 
0 
2 
152 
0 


SN74HC180N 
1 
77 
0 
1 
77 
0 


SN74HC190N 
1 
77 
0 
- 
- 
- 


SN74HC191N 
1 
77 
0 
1 
77 
1 


ISN74HC192N 
1 
77 
0 
- 
- 
- 


SN74HC193N 
1 
77 
0 
- 
- 
- 


SN74HC194N 
2 
154 
0 
2 
154 
0 


SN74HC195N 
1 
77 
0 
1 
77 
0 


SN74HC237N 
1 
77 
0 
1 
77 
0 


I SN74HCT237N 
1 
77 
0 
1 
77 
0 


SN74HC238N 
1 
77 
0 
1 
77 
0 


SN74HCT238N 
1 
77 
0 
1 
77 
0 


SN74HC239N 
1 
77 
0 
1 
77 
0 


SN74HC240N 
4 
307 
1 
1 
77 
1 


ISN74HCT240N 
1 
77 
1 
1 
77 
0 


ISN74HC241 N 
5 
380 
0 
- 
- 
- 


SN74HCT241 N 
1 
77 
0 
1 
77 
1 


SN74HC242N 
2 
154 
0 
1 
77 
0 


SN74HCT242N 
1 
77 
2 
1 
77 
0 


I SN74HCT243N 
1 
77 
2 
1 
77 
2 


I SN74HC244N 
13 
231 
0 
1 
77 
0 


SN74HCT244N 
1 
77 
2 
1 
77 
0 


SN74HC245N 
1 
77 
0 
1 
77 
0 
, 
-- 


Table 4. Accelerated 
Life Test Results 


MSI Circuits (Continued) 


1{'{'-8pA 


Dynamic 
Static 


Device 
Lots 
Units 
Failures 
lots 
Units 
Failures 


SN74HC253N 
1 
77 
0 
1 
77 
0 


SN74HC257N 
1 
77 
2 
1 
77 
0 


SN74HC258N 
1 
77 
0 
1 
77 
0 


SN74HC259N 
2 
154 
0 
2 
154 
1 


SN74HC273N 
2 
154 
0 
2 
154 
0 


SN74HC280N 
2 
154 
0 
2 
154 
0 


SN74HC298N 
3 
231 
2 
3 
231 
1 


SN74HC352N 
1 
77 
0 
1 
77 
0 


SN74HC353N 
1 
77 
1 
1 
77 
0 


SN74HC365N 
4 
308 
2 
4 
308 
1 


SN74HC366N 
1 
77 
2 
, 
77 
0 


SN74HC367N 
1 
77 
0 
, 
77 
0 


SN74HC368N 
1 
77 
0 
1 
77 
0 


SN74HC373N 
3 
231 
0 
1 
77 
0 


SN74HC374N 
1 
77 
0 
1 
77 
2 


SN74HC377N 
2 
154 
0 
1 
77 
0 


SN74HC378N 
1 
77 
0 
1 
77 
0 


SN74HC379N 
1 
77 
1 
1 
77 
0 


SN74HC390N 
1 
77 
0 
1 
77 
0 


SN74HC393N 
1 
77 
0 
1 
77 
0 


SN74HC490N 
1 
77 
0 
, 
77 
0 


SN74HC563N 
2 
154 
0 
2 
154 
0 


SN74HCT563N 
1 
76 
0 
1 
77 
0 


SN74HC564N 
1 
77 
0 
1 
77 
0 


SN74HCT564N 
1 
77 
1 
1 
77 
1 


SN74HC573N 
1 
77 
1 
1 
77 
0 


SN74HCT573N 
1 


771 


0 
, 
77 
0 


SN74HC574N 
1 
77 
3 
1 
77 
0 


SN74HC604N 
3 
231 
3 
3 
231 
4 


SN74HC620N 
, 
77 
0 
1 
77 
0 


SN74HC623N 
1 
77 
0 
1 
77 
0 


SN74HC640N 
1 
77 
1 
1 
77 
3 


SN74HC643N 
1 
77 
0 
1 
77 
0 


SN74HC645N 
5 
364 
0 
5 
385 
5 


SN74HC4020N 
1 
77 
0 
1 
77 
0 


SN74HC4024N 
3 
231 
2 
3 
231 
1 


SN74HC404ON 
1 
77 
0 
1 
77 
1 


SN74HC406ON 
1 
77 
2 
1 
77 
0 


SN74HC4061 N 
1 
77 
0 
1 
77 
1 


SN74HC4724N 
1 
77 
1 
1 
77 
0 


Total 
129 
9892 
38 
109 
8390 
35 


(83 DeVIces) 
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1000rr absolute (1O'YK) 
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Figure 
10. Failure 
Rate 
vs. Temperature 


Based 
on 0.96 eV 


BIAS TEMPERA 
TURE 
HUMIDITY 
LIFE 
TESTS 
Bias temperature 
humidity 
life testing 
is designed 
to 
evaluate 
the moisture-related 
performance 
of the package- 


die combination. 
It is performed 
at a 6-V bias voltage 
at 


85°C 
and 85% relative 
humidity 
using the same circuit 
as 


the 
static 
bias 
life 
test. 
Electrical 
measurements 
are 
conducted 
at O. 168. 500. 
and 
1000 hours. 
This 
is an 


accelerated 
test 
and 
uses 
stress 
levels 
considerably 
in 


excess 
of 
normal 
field 
use. 
The 
test 
is designed 
to 
accelerate 
moisture-related 
failure 
mechanisms 
occurring 


over 
many 
years 
of field 
use. 
Acceleration 
factors 
for 


metal 
corrosion 
between 
85°C 
and 85% RH and several 


typical 
use conditions 
are 
shown 
in Table 
51. Table 
6 


summarizes 
the test results 
and lists the percent 
failures 
at 
1000 hours 
by category. 


Table 
5. Acceleration 
Factor 
(AF) 
for 


85/85 
vs. Use Conditions 


Temp 1°C) 
RH% 
AF 


25 
60 
1346 


40 
40 
29570 


25 
40 
110552 


I Based 
on "Reliability 
Evaluation 
of Aluminium-Metalli7ed 
MOS 
Dynamic 
Rams 
In Plastic 
Packages 
in High 
Humidity 
and 
Tem- 


perature 
Environments" 
by Kurt 
Striny 
and 
Arthur 
Schelling. 
Bell 
Lab!>. Allentown. 
PA. 


Table 
6. Bias Temperature 
Humidity 
Life Test Results 
- 
Summary 
(SN74HC) 


TA = 85°C, 
RH = 85%. VCC 
= 6 V 


Flip-Flop 


MSI 


Totals 


This 
means 
that 
devices 
are expected 
to last 
1346 


times 
longer 
in an environment 
of 25°C 
and 
60q 
RH 


than 
in an environment 
of 85°C 
and 85<:1 RH. 
Flip-Oops 


(Table 
6) would 
be expected 
to last 
1000 hours 
x 1346 = 


1346000 hours 
(153 years) 
before 
0.340/, failures 
occurred 


due to metal 
corrosion. 


PACKAGE/DIE 
RELATED 
TESTING 
The 
standard 
volume 
production 
packaging 
mate- 


rials include 
lead frames. 
mounting 
material. 
and molding 


compound. 
Although 
the 
standard 
materials 
are 
pre- 
viously 
qualified. 
compatibility 
verification 
testing 
is 


conducted 
to provide 
a measure 
of confidence 
that 
the 


materials 
are compatible 
with 
Silicon-gate 
High-speed 


CMOS 
technology. 
A brief description 
of these Package 


Die related 
tests 
is given 
and 
the results 
summari7ed 
in 


Table 
7. 


Table 
7. Package/Die 
Related 
Tests 
On Dual-In-Line-Plastic 
(SN74HC) 


Test 


Power Temperature 
-40°C to 85°C 
Cycle 
2<X>OHours 
onloff 5 Sees 


Extended 
-65°C to 150°C 
Temperature 
Cycle 1000 Cycles 


Storage Life 
150°C 
2<X>OHours 


Extended Thermal 
Shock 


i Electrostatic 


Discharge 
Sensitivity 


15 ps,g 
15.596 
240 Hours 


OOCto100oC 
4,613 
500 Cycles 


MIL·STD·8838 
Method 3015.1 
2000 Volts 


Power 
Temperature 
Cycle 
This is an accelerated 
reliability 
test used to evaluate 


the 
effect 
nf thermal 
stress 
induced 
on 
the 
device 
by 


cycling 
the 
power 
on and 
off. 
Devices 
are cycled 
from 


40°C 
to 85°C 
with 
the voltage 
bias alternately 
applied 


and 
removed. 
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Extended 
Temperature 
Cycle 


This 
is an accelerated 
reliability 
test used 
to deter- 


mine the thermal 
expansion 
compatibility 
of the materials 


used 
in device 
construction. 
The 
test 
calls 
for 
cycling 


(1000 
cycles) 
the devices 
in an ambient 
air temperature 
environment 
from 
-65°C 
to 150°C. 
No bias is applied 
to 
the devices. 


Storage 
Life 


This reliability 
test is used to accelerate 
temperature 


sensitive 
failure 
mechanisms. 
Units 
are 
placed 
in an 


environment 
at 
150°C 
for 
1000 
hours 
with 
no 
bias 
applied. 


Pressure 
Cooker 


This is a highly 
accelerated 
moisture 
test consisting 
of 100% relative 
humidity 
and 
121°Cat 
15psig. 
While no 


valid 
acceleration 
factor 
has 
been 
determined 
between 


these conditions 
and actual 
use temperature 
and humid- 


ity, 
the 
test 
is useful 
to 
compare 
high 
humidity 
per- 


formance 
of plastic 
packaged 
circuits. 


Extended 
Thermal 
Shock 


This 
accelerated 
reliability 
test 
is similar 
to tem- 


perature 
cycling, 
except 
temperature 
transistions 
are very 
rapid 
(typically 
several 
seconds) 
from O°C to 100°C and a 
liquid 
medium 
is used. 


The Military 
Products 
Department 
of Texas 
Instru- 


ments 
Incorporated 
supplies 
military 
versions 
of 
the 


High-speed 
CMOS 
logic family. 
These 
devices 
are avail- 


able in the military 
temperature 
range 
or screened 
to the 
Class 
B requirements 
of MIL-STD-883. 
All SNJ54HC 
devices 
are processed 
and screened 
per J EDEC 
STD 
101. 


TEST 
METHODS 
In addition, 
MIL-STD-883, 
Method 
5005, Class 
B 


is the guideline 
utilized 
for Groups 
B, C, and D testing 
to 
support 
the 
Texas 
Instruments 
883B 
processed 
inte- 


grated 
circuits 
program. 
Tables 
8, 9 and 
10 summarize 
the 
test 
methods 
utilized 
for 
Groups 
B, 
C 
and 
D 


respectively. 
For further 
information 
referto 
MIL-STD- 


883, Method 
5005, Class 
B detail 
specification. 


TEST 
RESULTS 
Due to the recent 
introduction, 
only limited 
data 
is 
now available 
for this logic family. 
Qualification 
data for 


the five microcircuit 
groups 
assigned 
to the High-speed 


CMOS 
logic family 
is shown 
Table 
12. Tables 
II and 
13 


summarize 
the 
test 
results 
for 
Groups 
Band 
D 
re- 


spectively 
by package 
type. 


The 
generic 
reliability 
failure 
rate estimate 
to date 


for the military 
version 
of the 
High-speed 
CMOS 
logic 
family 
is 6.3 FITs 
at 55°C 
using 0.96eV 
activation 
energy 


Table 
8. Group 
B Test Methods 


(Package 
Related 
Tests) 
SNJ54HC 


Quantity 
(Accept 
No.) 


Test 
Method 
Condition 
or LTPD 


Subgroup 1 


Physical 
2 devices 


dimensions 
2016 
(no failures) 


Subgroup 2 


Resistance to 
4 devices 


solvents 
2015 
(no failures) 


Subgroup 3 
Soldering 


Solderability 
2003 
temperature 
15 


of 260 ± 100e 


Subgroup 4 


Internal 
visual 
2014 
Failure criteria 


and mechanical 
from design and 
1 device 


construction 
(no failures) 


requirements 
of 


applicable procure- 


ment document 


Subgroup 
5 


Bond strength 
2011 
Test condition C 
15 


Utltrasonic 
or 
or 0 


wedge 


Subgroup 6 


Internal 
water- 
1018 
Not applicable. 
No 


vapor content 
package desiccant 


used. Performed 
In 


subgroup D-6 


Subgroup 7 


Seal 


(a) Fine 
1014 
As applicable 
5 


Ib) Gross 


and 
60% 
upper 
confidence 
level. 
Additional 
reliability 


testing 
is 
underway 
at 
Texas 
Instruments 
and 
these 


results 
will be made 
available 
in future 
publications. 
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Table 9. Group 
C Methods 


(Die Related 
Tests) SNJ54HC 


Quantity 


(Accept 
No.) 


Test 
Method 
Condition 
or LTPD 


Subgroup 1 


Steady State 


Life 
1005 
184 Hrs at 150°C 
5 


Test End POint 
Or 1000 Hrs 


Electrical 
at 125°C 


Parameters 


Subgroup 2 


Temperature 


Cycling 
1010 
Test Condition C 
15 


Constant 


Acceleration 
2001 
Test Condition E 


Seal 
1014 
As Applicable 


(a) Fine 


(b) Gross 


Visual 


Examination 
1010/ 


End Point 
1011 


Electrical 


Parameters 


Table 
10. Group 
D Test Methods 


(Package 
Related 
Tests) SNJ54HC 


TEST METHODS 


Quantity 
(Accept No.) 
Test 
Method 
Condition 
or lTPD 


Subgroup 1 


(a) Physical 


dImensions 
2016 
15 


Subgroup 2 


Lead integrity 
2004 
Test condition 82 
15 


(lead fatigue) 


Seal 
1014 
As applicable 


(a) Fine 


Ib) Gross 


Lid Torque 
2024 
As applicable 


Subgroup 3 


Thermal 
shock 
1011 
Test condition B. 
15 


15 cycles 


minimum. 


Temperature 


cycling 
1010 
Test condition C. 


100 cycles 


minimum 


MOisture 


resistance 
1004 


Seal 
1014 
As applicable 


(a) Fine 


(b) Gross 


Table 10. Group 
D Test Methods 


(Package 
Related 
Tests) SNJ54HC 
(Cont.) 


TEST METHODS 


Quantity 
(Accept 
No.) 


Test 
Method 
Condition 
or lTPD 


Subgroup 3 


(cont.) 


Visual 
Per visual criteria 


examiniation 
of Method 1004 


and 1010. 


End-point 
As specified in the 


electrical 
TI device data book 


parameters 


Subgroup 4 


Mechanical 


shock 
2002 
Test condition B 
15 


Vibration, 


variable 


frequency 
2007 
Test condition A 


Constant 


acceleration 
2001 
Test condition E. 


Y1 orientation 
only 


Seal 
1014 
As applicable 


(a) Fine 


(b) Gross 


Visual 


examination 


End-point 


electrical 


parameters 
As specified in the 


TI device data book 


Subgroup 5 


Salt atmosphere 
1009 
Test condition A 
15 


Seal 
1014 
As applicable 


(a) Fine 


(b) Gross 


Visual 


Examination 
Per visual criteria 


of Method 1009 


Subgroup 6 


Internal 
1018 
5.000 ppm 
3 devices 


water-vapor 
maximum 
water 
(0 failures) 


content 
content at 100°C. 
or 5 devices 


(1 failure) 


Subgroup 7 


AdheSion of 
2025 
15 


Lead Finish 
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_ . 
_••••.• """ 
••.a ......• 
I U-LtUIQ 
••...eramlc 
LU-Lead Ceramic 
20-Pad 
Ceramic 
24-Lead 
Ceramic 
Subgroup 
Dual-In-Line 
Dual-In-line 
Dual-In-Line 
lead less Type C 
Dual-In-Line 


(J) 
(J) 
(J) 
Chip Carrier (FK) 
(J) 


Number Tested 
40 
86 
48 
66 
20 
8·1 
Number Failures 
0 
0 
0 
0 
0 


Number Tested 
80 
132 
96 
132 
40 
6·2 
Number Failures 
0 
0 
0 
1 
0 


Number Tested 
490 
825 
600 
825 
34 
8·3 
Number Failures 
0 
0 
0 
0 
0 


Number Tested 
20 
33 
24 
33 
10 
6·4 
Number Failures 
0 
0 
0 
0 
0 


Number Tested 
101 
294 
138 
321 
61 
6·5 
Number Failures 
0 
0 
0 
0 
0 


Number Tested 
450 
270 
45 
450 
125 
6·7 
Number Failures 
0 
0 
0 
0 
0 


Through the successful execution of an aggressive 


designed-in reliability program, Texas Instruments Incor- 
porated introduced the High-speed Silicon-gate CMOS 
logic family with a reliability consistent 
with that of 


mature 
products 
already 
in the 
market. 
Extensive 


reliability characterization 
programs 
required 
for the 


introduction of a new technology to the market place are 
fully satisfied by this logic family. 
Overall, the generic reliability failure rate estimate 


for SN74HC High-speed CMOS technology is 6.8 FITs 
at 55°C using 0.96 eV activation energy and 60% upper 
confidence level. 


Texas Instruments' commitment to quality ensures 


continued reliability testing of this nature on new devices 
as they are designed and introduced. Further, a quality 


MCG 
Subgroup C-1 
Subgroup 
C·2 


Devices Tested 
Failures 
Devices Tested 
Failures 


36 
77 
0 
25 
0 


37 
77 
0 
25 
0 


38 
77 
0 
25 
0 


39 
77 
0 
25 
0 


40 
77 
0 
25 
0 


Table 13. Group 
D Test Results 


SNJ54HC 


Package Type 


14-Lead 
Ceramic 
, 6-Lead 
Ceramic 
20-Lead 
Ceramic 
20-Pad 
Ceramic 
24-Lead 
Ceramic 
Subgroup 
Dual-In-line 
Dual-In-line 
Dual-In-Une 
lead less Type C 
Dual-In-line 


IJ) 
(J) 
(J) 
Chip Carrier 
(FK) 
(J) 


Number Tested 
30 
30 
15 
30 
15 
0·1 
Number Failures 
0 
0 
0 
0 
0 


Number Tested 
50 
50 
25 
- 
25 
0·2 
Number Failures 
0 
0 
0 
- 
0 


Number Tested 
50 
50 
25 
72 
25 
0·3 
Number Failures 
0 
0 
0 
2 
0 


Number Tested 
50 
50 
25 
50 
25 
0·4 
Number Failures 
0 
0 
0 
0 
0 


Number Tested 
50 
50 
25 
50 
25 
0·5 
Number Failures 
0 
0 
0 
0 
0 


Number Tested 
10 
10 
5 
10 
5 
0·6 
Number Failures 
0 
0 
0 
0 
0 


Number Tested 
40 
40. 
25 
- 
15 
0·7 
Number 
Failures 
0 
0 
0 
- 
0 


Number Tested 
15 
15 
- 
- 
15 
0·8 
Number Failures 
0 
0 
- 
- 
0 
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watch program to monitor the quality and reliability of 
production 
devices 
is in place, 
and 
guarantees 


a product 
of the highest quality on an ongoing basis. 


Texas Instruments 
plans to publish these results as a 


formal report on a continuing basis. See Figure II for a 
typical SN74HC flow diagram. 


If any additional 
quality and reliability 
related 


information 
is required, 
contact your nearest TI sales 


office. 


All semiconductors 
are sensitive to electrostatic 


discharge damage at some voltage level. Many-hard-to 
ioentify failures at incoming, board assembly, equipment 
assembly, and in the field are due to ESD. In order to 
improve the reliability of a design, it is important 
to 


identify the devices that 
are more sensitive to ESD 


damage so that special care may be taken to prevent ESD 
damage and subsequent failure. 
TI has implemented a comprehensive electrostatic 


discharge (ESD) control program. Part of this program 
requires testing of the various product families for ESD 
sensitivity in accordance 
with Method 
3015 of MIL- 


STD-883. Products that are ESD sensitive to 2 kY or less 
(category A) have been identified. These products have 
special protective packaging and carry electrostatic sensi- 
tive labels. For maximum quality and reliability of these 
devices, appropriate 
ESD handling 
procedures 
from 


incoming through final assembly and shipment should be 
followed at the user site as well. 


The 
ESD 
sensitivity 
level of products 
can 
be 


improved by special protection circuitry. This is a major 
design 
consideration 
at TI 
on all new and 
revised 


products. However, this by itself will not solve the ESD 
problem. Protective circuits will typically raise the ESD 
sensitivity level to 3 kY to 4 kY. Most stockrooms, 
in- 


coming inspection areas, and assembly areas have static 
voltages present which are well above 10k Y~ 
unless 


special ESD precautions 
have been implemented. 
So 
even when the IC manufacturer 
provides maximum ESD 


sensitivity protection, it is still necessary for the end user 
to implement ESD controls to eliminate the high static 
voltage levels normally found in his process. Through a 
cooperative effort between the IC manufacturer 
and the 


end user, quality and reliability of IC's can be·improved 
by reducing/eliminating 
ESD damage. 
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